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wil THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT 


Py 
$1] OF SCIENCE 
a I THE APPOINTMENT OF DR. WILLARD L. VALENTINE AS EDITOR OF SCIENCE 


At the close of this calendar year Dr. Willard L. 
Valentine, professor of psychology and chairman of 
the department of psychology in Northwestern Uni- 
versity, will assume full editorial charge of Scrence. 
A psychologist at the noon of life becomes the suc- 
cessor, after an interval of nearly two years, of Dr. 
J. MeKeen Cattell, also a psychologist, who was 
editor of Scrence from the time he purchased it in 
1895 until his death on January 20, 1944. Since Dr. 
Cattell’s death Mrs. Josephine Owen Cattell and Mr. 
Jaques Cattell have edited Sctence. 

There are few positions which offer such favorable 
opportunities for contributing broadly to the advance- 
ment of American science as the editorship which Dr. 
Valentine is assuming. Science for nearly 46 years 


By Dr. F. R. MOULTON 
PERMANENT SECRETARY 


has been the official organ of the Association, appear- 
ing weekly, with its columns open not only to every- 
thing pertaining to the work of the Association but 
also to science in every field. Its influence on Ameri- 
ean science has been very great and it promises to 
be greater in the future. 

In preparation for the future of Scrence, the 


Executive Committee of the Council last winter ap.) 


pointed a Science Policy Committee consisting of 
Drs. Maleolm H. Soule, chairman, Roger Adams and 
Walter R. Miles. This committee made a survey of 
the kinds of material published in Scrence and the 
amount of each kind. The war, of course, has affected 
greatly the offerings to Science, partly because few 
meetings of scientific societies have been held since 
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1941, and partly because publication of much of the 
work in the physical sciences and in medicine has 
been forbidden. However, a detailed survey was 
made of six issues of ScreNCE appearing in March 
and April in the years 1942-1945, inclusive. On the 
basis of the results of this survey the committee made 
a number of recommendations which have been put 
into effect so far as has been possible under existing 
conditions. It is expected that this committee and 
their successors will continue indefinitely. 

Last spring the Executive Committee appointed a 
committee on nominations for editorship of ScrENcE, 
the members of which were Drs. George A. Baitsell, 
chairman, Philip Bard, Howard P. Barss and W. 
F. G. Swann. The committee drew up a memo- 
randum addressed to the Council, asking the mem- 
bers of the Council to make nominations for the 
position. The memorandum was sent to the Council 
on May 31. About 70 replies were received in which 
nominations were made, and 35 were received without 
nominations. These nominations were made without 
the knowledge of the nominees. On June 23 the com- 
mittee on nominations met and considered all nomina- 
tions and arranged them in order of their preference 
regardless of the availability of the nominees for the 
position. With this report the committee finished its 
work. The appointment of Dr. Valentine was made 
by the Executive Committee after exploring the avail- 
ability of the nominees for the position and consider- 
ing other relevant matters. 

Dr. Valentine was born in Chillicothe, Ohio, on 
December 2, 1904. He graduated from the Ohio 
Wesleyan University in 1925 and received the A.M. 
degree from the same institution in 1926. He served 
as assistant in psychology and mathematics in his 
alma mater in 1925-26. He then went to the Ohio 
State University, from which he received the Ph.D. 
degree in 1929. He was on the faculty of the Ohio 
State University from 1928 to 1940, in the depart- 
ment of psychology, from which he went to North- 
western University as chairman of the department of 
psychology, a position which he has held until the 
present time. 

Since 1937 Dr. Valentine has been treasurer of the 
American Psychological Association, Ine., and since 
1938 business manager of its publications, which in- 
elude the Psychological Review, the Psychological 
Bulletin, the Journal of Experimental Psychology, 
Psychological Abstracts, Abnormal and Social Psy- 
chology, Psychological Monographs and the Year- 
book of the society. 

On recommendation of the Science Policy Com- 
mittee it was decided to elect sixteen Editorial Ad- 
visers for ScIENCE, one from each of the active sec- 
tions of the Association and one at large. The 
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Science Policy Committee presented the name of 


two or more nominees for each adviser. These ng 
were sent to the Council, which proceeded with a mail 
ballot that was completed on last July 25. The regu. 
lar term of office for the Editorial Advisers is foy, 
years. In order that only four shall be elected egg, 
year, after the first, the Policy Committee designate 
in advance which sections should have initial editoria) 
advisers holding office for one to four years. Thy 
results of the ballot of the Council are as follows, the 
expiration of the term of office being on Decembe; 
31 of the year indicated in parentheses following the 
names of the sections: 


Section on Mathematics (1949): W. L. Hart, University 
of Minnesota. 

Section on Physics (1948): K. K. Darrow, Bell Tele. 
phone Laboratories. 

Section on Chemistry (1947): Farrington Daniels, Uni. 
versity of Wisconsin. 

Section on Astronomy (1946): Otto Struve, Yerkes (b. 
servatory. 

Section on Geology and Geography (1949): H. RB. 
Aldrich, Secretary, Geological Society of America. 

Section on Zoological Sciences (1948): George A. Bait. 
sell, Yale University. 

Section on Botanical Sciences (1947): William Crocker, 
Boyce Thompson Institute. 

Section on Anthropology (1946): F. H. H. Roberts, 
Smithsonian Institution. 

Section on Psychology (1949): R. H. Seashore, North. 
western University. 

Section on Social and Economic Sciences (1948): E. P. 
Hutchinson, Wayne, Pa. 

Section on History and Philosophy of Science (1947): 
C. D. Leake, University of Texas Medical School. 

Section on Engineering (1946): J. C. Hunsaker, Massa- 
chusetts Institute of Technology. 

Section on Medical Sciences (1949): W. J. Nungester, 
University of Michigan. 

Section on Agriculture (1948): W. A. Albrecht, Univer- 
sity of Missouri. 

Section on Education (1947): W. C. Olson, University of 
Michigan. 

Member at large (1946): W. F. G. Swann, Bartol In- 

stitute. 


The duties of the Editorial Advisers have not been 
defined, but it is understood that they will be avail- 
able to advise the editor of Science regarding manu- 
scripts in their respective fields that have been offered 
to him for publication, and on other matters concern- 
ing which he may desire their advice or assistance. 
In short, the Policy Committee will represent the 
Council on matters of general policy and the Editorial 
Advisers will be available to assist the editor on par- 
ticular questions of a technical nature. By that 
policy the Association may expect Science to become 
perhaps the leading scientific journal of its kind in 
the world, 
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“UNTO ONE OF THE LEAST OF THESE” 


By Dr. ORLANDO PARK 
DEPARTMENT OF ZOOLOGY, NORTHWESTERN UNIVERSITY 


MANKIND is the dominant species of animal life in 
the modern world. In the course of a few thousand 
years—a fleeting moment from a geological point of 
yiew—he has beaten down all opposition and now 
occupies the position once held seriatim by fishes, 
dinosaurs aad mammalian titanotheres of past epochs. 

There is little resemblance between man’s rise and, 
for example, the dinosaur supremacy. In each case, 
a parallelism exists in the fact of supremacy, as a 
perquisite following the unusually successful slacking 
of three basic appetites: hunger, protection and re- 
production. Dominance of the dinosaurs was gradu- 
ally established over millions of years, involved many 
species, Was unconscious and relatively tenuous, and 
involved little more than physical strength and rela- 
tive insensitivity. By comparison, man’s rise has been 
meteoric, involved one species (sapiens), or, if the 
entire brief span of the genus Homo is included, only 
a very few species; has been progressively firmer and 
more conscious, and has brought to bear a steadily 
increasing array of psychological, sociological and 
material weapons to complete the mastery of the 
earth. 

Now that we enjoy global supremacy, we may work 
backward in a general way and point out why in the 
past given groups of animals did not rise to power, 
or could not maintain their places, and note by what 
means our species has achieved such control. 

We are less admirable when we work forward. Our 
efforts include two unanswered questions: What are 
we doing with our dominance? How long will this 
dominance last? Dinosaurs could not be expected 
to ask such questions, or find solutions for them. Man 
is accountable for his mistakes, and may not escape 
the consequences of cupidity by a plea of ignorance. 
Our plight is not so much a lack of ideas or imagina- 
tion, as it is a consequence of hormones out of socio- 
logical control. 

Our brief past is crammed with a rhythmic succes- 
sion of relative war and relative peace. What one 
civilization built was largely destroyed by the next. 
Whereas the dinosaurs competed against each other 
for such essentials as food, shelter and mate, man has 
amplified this basic competition and is showing real 
progress in the destruction of his own kind. 

With increase in technology, rooted in the less spee- 
tacular advance in basie science, two parallel tenden- 
eles emerge. These are to improve the methods of 
species destruction and to increase and ameliorate 
species longevity. Even now the paradox is clear. 
We wage war in vehicles which approach (or sur- 


pass) the speed of sound, which kill by jellied gaso- 
line and which operate over great distances. On the 
day when the atomic bomb was discussed over the 
radio, the Rockefeller Foundation was appropriating 
money for the study of cancer. We increase the 
average span of life, ward off infection with sulfa 
derivatives and penicillin, and render living less ardu- 
ous by all manner of labor-saving machines. In gen- 
eral, man is learning to kill or hurt more people in 
less time, and patch them up more efficiently than ever 
before. 

Such a state of affairs is ridiculous when examined 
in the long-range aspect of biology. There is no 
ground for the supposition that this state of affairs 
ean continue very long, considering time from the 
point of view of the life of the population. There is 
no intelligent reason why this paradoxical situation 
should be allowed to continue. Many have uttered 
warnings. Sir §. Radhakrishnam! states that “Man, 
as he exists to-day, is not capable of survival.” Even 
on the material level of the will to survivé, man should 
prevent species suicide, but the will to remain the 
dominant species requires much more. Dominance re- 
quires restoration of the soil and conservation of our 
physical and biological resources. Possibly these can 
be accomplished by cooperation. The current United 
Nations effort, as a court in which intra-species differ- 
ences can be examined and adjusted, may be a start 
in world-wide tolerance. We may be able to canalize 
our surplus time, brought about through the labor- 
saving machine-age, to achieve a more graceful leisure 
and a higher education. We may be able to keep pace 
with the rising density of population and longer life- 
span by a more scientific agriculture and animal hus- 
bandry and by really effective colonization of the 
tropies.° 

This brings me, by a ecireuitous route, to the reason 
for writing this paper: suppose we fail. Suppose 
that we can not stop killing one another in ever-in- 
ereasing numbers? That the mental defectives con- 
tinue to interbreed freely, that venereal diseases and 
other widespread ailments increase, that our will to 
destroy overpowers our will to heal—then the decline 
will be much more rapid than the decline of the dino- 
saurs, and another species or group of species will 
inherit the earth. 

If this human catastrophe should occur, the insects 

1W. C. Ryan, ‘‘Mental Health through Education.’’ 
New York: Commonwealth Fund. 1938, 


2W. C. Allee, ‘‘The Social Life of Animals.’’ 
York: Norton. 1938. 


New 


3 Orlando Park, Ecology, 26: 1-9, 1945. 
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are available as the inheritors.* The political scientist 
and the sociologist have concerned themselves almost 
entirely with the problem of internecine strife as be- 
tween human groups, but the biologist is convinced 
that a greater danger is involved. All that we do 
toward our own destruction weakens our position in 
our struggle with insects. The insects may not as- 
sume dominance, even though the present climate pre- 
vail and the food supply is sufficient, but we can 
hardly kill all the insects before we have killed all 
the people, even though we use insecticides much more 
lethal than DDT. Furthermore, we are not yet in a 
position to live without the insects and their allies. 
Granted that insects thrive on our increased agri- 
culture, that in spite of the gain in insect control our 
losses continue to increase with advance of agricul- 
ture’; granted that they act as hosts to many danger- 
ous pathogens.*7 We must not forget that insects 
are agents of pollination for many flowers, and hence 
are responsible for many fruits and vegetables; that, 
still more basic, insects and their allies play a vital 
role in‘ the formation of soil. Hence we must live 
with inseets in general, while attempting to control 
or eradicate those dangerous to our food economy and 
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public health. This may not be done with mass flights 
of aeroplanes spouting insecticides, unless we wish j, 
kill all the insects and take the consequences. 

Instead, this problem of insect-control becomes 4, 
increasingly important phase of biology, of econon;, 
entomology utilizing powerful insecticides applic, 
specifically. This-implies a more enlightened inseg;. 
cide-chemistry and an exact knowledge of the specig 
ecology of many insects. It is a realm of exact ». 
search rather than of shotgun methods. 

So insects in general must live while we kill people 
and when, or if, enough people are killed, a point wijj 
be reached where insect control weakens, and we arp 
no longer strongest. It should be about here that may 
begins to fall as a world power, to enter the dusk of 
biological extinction, from which no previous specie; 
has been known to make a complete recovery. The 
act of species suicide, of course, will have been com. 
mitted long ago and may pass more or less unnoticed 
at the time. Even now it may have occurred, but I do 
not think so. From the point of view of an academic 
biologist, there is still time to preserve the species, 
but not very much time is available for ensuring it: 
dominance in the long future. 


OBITUARY 


CARLTON C. CURTIS 


Dr. CARLTON CLARENCE CurTIS, for many years a 
professor of botany at Columbia University, died at 
his home in Tryon, N. C., on April 10, 1945. In his 
passing the science of botany lost one of its most 
erudite scholars and one of its most eminent teachers. 

Carlton Curtis was born near Syracuse, N. Y., in 
1864. He attended Syracuse University, from which 
he received the A.B. degree in 1889 and the Ph.D. 
degree in 1893. He also studied at Columbia Univer- 
sity, earning his A.M. in 1892. Dr. Curtis continued 
his training abroad, spending one term at the Uni- 
versity of Cambridge in England, where he was asso- 
ciated with Francis Darwin, and another at the Uni- 
versity of Leipzig in Germany, where he came under 
the stimulating influence of the plant physiologist, 
Pfeffer. 

Dr. Curtis served as principal of Fayetteville Union 
School, N. Y., for two years, and as an instructor in 
natural science in Brooklyn Polytechnic Institute for 
two years, but his real life work was at Columbia 


4L. O. Howard, ‘‘The Insect Menace.’’ 
1931. 

5 Idem, ‘*The Needs of the World as to Entomology.’’ 
Ann. Ent. Soc. Am., 18, 1925. 

6 W. A. Riley and O, A. Johannsen, ‘‘ Medical Entomol- 
ogy.’’ New York: McGraw-Hill. 1938. 

7 W. B. Herms, ‘‘ Medical Entomology.’’ 
Maemillan. 1939. 


Century Co. 


New York: 


University, with which he was conneeted as a staff 
member from 1892 until his retirement in 1934. 

His earlier research interests were in the growing 
science of plant physiology. Careful studies of tur. 
gidity in the mycelia of fungi under controlled ani 
varying environmental conditions were followed by 
number of investigations on transpiration. In the 
latter, the work performed in transpiration was com- 
puted, the activity of stomata at various times of the 
day was analyzed, and variations in the daily tran: 
piration curve were recorded and interpreted. Even 
in these earlier years the breadth of the man was 
manifest, for in addition to this more intensive 
physiological work he published a series of researches 
on diverse topics: the early development of the lichen 
thallus; algae of New York harbor; successive flower. 
ing of the tulip tree in one season; the effect of feeble 
light in inducing characteristics of etiolation i 
plants; a discussion of the pines of the northwest. 
In each of these studies the author was concerne( 
not merely with the accumulation of data, but wit) 
underlying causes and significance. 

In addition to this research work, Professor Curtis 
wrote three books. The first, “A Textbook of (en- 
eral Botany,” was published in 1897; the second, 
“Nature and Development of Plants,” appeared 0 
1907, and subsequently went through a large number 
of editions and printings. It had wide aeceptance 
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jor use in general courses in universities and colleges 
roughout the United States, and was one of the 
ast modern text-books of botany. Unlike the vast 
najority of seientifie text-books, it had a distinctive 
syle and literary merit; in addition, it was a masterly 
presentation of the whole field of botany. His third 
hook, “A Guide to the Trees,” was first published in 

1925; it also has gone through numerous printings 
und has been very extensively used. It was intended 
isa scientifically accurate guide to the trees of north- 
astern North America, written in language that an 
ijtelligent person without specialized training could 
mderstand, and it has served its purpose well. The 
illustrations were made by Mrs. Curtis. In this book 
Dr. Curtis demonstrated that, although he was origi- 
nally a plant physiologist, he could write authorita- 
ively and effectively on the flora of eastern North 
America. The teaching herbarium of Columbia Uni- 
versity, Which he assembled largely with his own 
hands, is further testimony to his taxonomic ability. 

Although Professor Curtis attained eminence as a 
sientist and as an author, his outstanding achieve- 
nent was his supreme competence as a teacher. He 
taught the large general course in elementary botany 
through his long years of service at Columbia Uni- 
versity; he gave graduate work in plant morphology ; 
he offered a course on trees and timbers to engineer- 
ing students, and another on algae in Columbia Col- 
ge. Dr. Curtis was an inspiring teacher, partly be- 
cause of his very wide training in his chosen field, 
partly beeause of his unusual command of English 
und partly beeause he combined a forceful and en- 
sagging personality with a sympathetic understanding 
of human nature. 

In his earlier life Dr. Curtis was a man of buoyant 
disposition and genial manner, sparked by a keen 
sense of humor. In his later years he was still the 
witty, animated, gifted conversationalist, with an al- 
nost endless fund of true stories, based largely on his 
own experiences. He had traveled widely, had been 
very fond of camping, fishing and hunting, and had 
spent most of his spare hours a little beyond the end 
of the trail. He kept records of plants and birds in 
the field, of their adaptations and their habits. With 
lis many years of careful observation and training, he 
was an aeecomplished naturalist with a deep under- 
standing and appreciation of plant and animal life. 

Dr. Curtis, furthermore, was a sensitive, poetic, in- 
lately religious man, “old-fashioned” in his conviec- 
ions of right and wrong and completely and force- 
tully outspoken in his defense of the right, regardless 
of the consequences. Such men do not carry on in 
in imperfect world without considerable internal 
suffering. 

Fortunately he spent more than a decade in idyllic 
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retirement; his wife, Ellison Gwyn Curtis, shared 
with him his philosophy, his love of good literature, 
his interest in plants and birds and his fondness for 
camping and fishing. ) 

His was the consummate satisfaction of a long and 
fruitful life, well lived; his is the enduring memorial 
which a real teacher cherishes—to be enshrined in 
the hearts of his students as one who quickened the 
mind and passed on the light. Professor Curtis was 
in truth a man with a soul. 

Epwin B. Matzke 

COLUMBIA UNIVERSITY 


DEATHS AND MEMORIALS 


THE following messages in regard to the death on 
October 1 of Dr. Walter B. Cannon, emeritus pro- 
fessor of physiology of the Harvard Medical School, 
have been addressed to the president of the National 
Academy of Sciences and to its officers: 


The Academy of Sciences of USSR deeply mourns the 
untimely death of its honorary member Walter Cannon 
and begs you to transmit to American scientists the sin- 


cerest condolences of Soviet scientists. 
SERGHEI VAVILOV, President, 


Academy of Sciences of USSR 
On behalf of Royal Society London we join you in 
sorrow for death of your Foreign Secretary and our 
Foreign Member Walter Cannon and pay tribute to his 
work for international community of science. 
DALE, President 
TIZARD, Foreign Secretary 
Morr, director, retired, of the Col- 
lege of Engineering of the Carnegie Institute of Tech- 
nology, died on October 5 at the age of seventy-seven 
years. 


J. SUMPSTINE, assistant professor of biol- 
ogy at Bethany College, died on September 30 at the 
age of forty-one years. 


Dr. GrorceE Henry Ropinson, since 1924 bacteri- 
ologist and immunologist to the Wm. H. Singer 


Research Laboratory of the Allegheny General Hos-- 


pital, Pittsburgh, died on September 29 at the age of 
fifty-six years. 


TRIBUTES were paid this month by the Michigan 
College of Mining and Technology at a college as- 
sembly, over the radio, and before civic groups, to 
the memory of Dr. Douglass Houghton, first state 
geologist of Michigan and versatile pioneer in many 
fields of endeavor. October 13, 1945, was the hun- 
dredth anniversary of Dr. Houghton’s death. He was 
drowned in Lake Superior, off Eagle River, while 
engaged in a geological, mineralogical, topographical 
and magnetic survey of the Upper Peninsula of 
Michigan. 
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SCIENTIFIC EVENTS 


THE FOREST PRODUCTS INDUSTRY IN 
GERMANY 

Direcyor P. Winsiow and eight staff 
members of the U. 8. Forest Products Laboratory 
are in Germany investigating industrial and technical 
secrets of its forest products industries. 

Director Winslow and D. G. Coleman of the 
laboratory staff are representing a forest products 
subcommittee of the Technical Industrial Intelligence 
Committee organized by the Foreign Economie Ad- 
ministration, War and Navy Departments, Office of 
Strategic Services, War Production Board and De- 
partment of Agriculture. George W. Trayer, chief 
of the Division of Forest Products, Forest Service, 
Washington, D. C., is chairman of the subcommittee. 
The headquarters of the investigators is London. 

Other Forest Products Laboratory staff men car- 
rying on research in Germany are R. M. Seborg, J. 
N. McGovern, H. O. Fleischer and J. F. Saeman, 
chemists; Joseph A. Liska, engineer; and Fred F. 
Wangaard, technologist. Working with the labora- 
tory investigators are G. K. Dickerman, technical 
director of the Consolidated Water Power and Paper 
Co., Wisconsin Rapids, Wis.; Fred W. Gottschalk, 
director of research of the American Lumber and 
Treating Co., Chicago; E. G. Locke, chemical engi- 
neer of the Pacific Northwest Forest Experiment Sta- 
tion, Forest Service, Portland, Ore.; and J. H. 
Tigelaar, director of research, Haskolite Manufactur- 
ing Corp., Grand Rapids, Mich. C. V. Sweet, of the 
laboratory staff, who participated with Director Wins- 
low in the early part of the investigation, is now 
returning to this country. 

The investigators, who have been in Germany since 
June, are investigating cellulose products, wood sugar, 
ethyl alcohol, feeding yeast and other products of 
wood that have supplied her war machine during the 
past five years, and new methods of lignin utilization, 
wood treatment, timber construction, and seasoning 
and preservation of wood. 

It has long been known—in fact, Nazis such as 
Reichsmarshal Herman Goering openly boasted—that 
Germany depended heavily upon her forests for many 
of the war materials. 

Although reports are not yet available, early state- 
ments indicate that information of greater value than 
at first expected is being obtained. For example, the 
Germans are said to have produced a nitrocellulose 
for explosive from low-grade sulfate wood pulps that 
has superior stability qualities. New and improved 
techniques in the production of ethyl aleohol and 
other products of wood sugars have also been re- 
ported. About two hundred Nazi-controlled plants, 


research institutions and leaders of German gciey,, 
are the objectives of the investigators. 

While the primary purpose of the investigation: 
was to obtain information of value during the wa, 
it is expected that much of it will be useful to Amey; 
can industry during peacetime. As rapidly as yp. 
ports can be prepared the technical findings wil] 
distributed to United States agencies and industrig 
which can apply them to production in this country. 

The forest products subcommittee is one of a nun. 
ber of committees that are investigating various jp. 
dustrial developments in Germany. 


GIFT OF THE CHARLES A. BROWNE COL. 
LECTION TO THE EDGAR FAHS SMITH 
LIBRARY OF THE UNIVERSITY 
OF PENNSYLVANIA 


Dr. CHARLES A. BRowNE, of the U. 8. Department 
of Agriculture, Washington, D. C., has presented , 
collection of rare books, manuscripts, portrait prints 
and other chemical memorabilia to the Edgar Fahs 
Smith Memorial Library of the University of Penn. 
sylvania. The gift is in memory of his parents, 
Charles Albert Browne, Sr., and Susan McCallum 
Browne. 

The material, which is the result of years of search 
by a discriminating collector, relates essentially to the 
historical development of the science of chemistry 
from alchemy to modern science. Approximately five 
hundred items are included. The volumes range in 
date from 1542 to the present. Many are extremely 
rare and are lacking in the Library of Congress and 
other libraries in the United States. Included is an 
outstanding collection of the works of Frederick 
Accum (1769-1838) ; also rare Paracelsus and Robert 
Boyle items, and the works of numerous foreign and 
early American chemists. Among the letters are 
those of John Dalton, Robert Hare, Count Rumford, 
Michael Faraday, Woleott Gibbs, Benjamin Silliman 
and others. Many valuable engravings are included. 

The Edgar Fahs Smith Memorial Collection, out- 
standing in the field of the history of chemistry, is 
greatly enriched by Dr. Browne’s gift. The value of 
such a collection to teachers and research workers is 
self-evident. The generous endowment provided for 
the E. F. Smith Collection by Mrs. Margie A. Smith 
ensures its maintenance and growth. Its services are 
available to scholars everywhere and include reference 
data, photostat and microfilm material. 

Dr. Browne writes: “I hope my donation will help 
promote the cultural and humanistic values of chem- 
istry which were the ideals Dr. Smith always empha- 
sized. It is my hope that the Smith Memorial Collee- 
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jon Will continue to grow in acquisitions and become 
ihe chief center for all who are interested in the his- 
ry of chemical science.” 


IN HONOR OF DR. C. S. HUDSON 


Ir has been announced by Dr. R. C. Hockett (Chair- 
nan) and E. Whitman Rice (Secretary) that as a 
feature of the fall meeting of the Division of Sugar 
Chemistry and Technology to be held at Chicago 
(September 8-13, 1946) as a part of the meeting of 
the American Chemical Society, Professor C. S. Hud- 
sn, of the National Institute of Health, will be hon- 
ored for his many contributions to the advancement 
of carbohydrate chemistry. Dr. Hudson previously 
has been the recipient of the Nichols Medal (1916), 
Willard Gibbs Medal (1929), Hillebrand Prize (1931), 
Richards Medal (1940), Borden Medal (1941) and 
the Cresson Medal (1942). 

The Division of Sugar Chemistry and Technology 
has decided to honor Dr. Hudson in a more unusual 
fashion and in such a way that research workers and 
carbohydrate chemistry in general will be benefited. 
This will be accomplished by assembling and reprint- 
ing all the published papers which have appeared as 
a result of his researches while at the National In- 
stitute of Health and during the earlier years at the 
National Bureau of Standards and the Bureau of 
Chemistry. Two of his associates, Drs. R. M. Hann 
and N. K. Richtmyer, have undertaken the duties of 
editors of the “Collected Works of C. S. Hudson.” 
The papers, about three hundred in number, will ap- 
pear in a two-volume edition which will be published 
by the Academie Press of New York City. 

An advisory committee, consisting of representa- 
tives of organizations which have agreed to sponsor 
the publication, has been formed. At the present 
time, it eonsists of the following members: 


R. C. Hockett, The Sugar Research Foundation 

N. F. Kennedy, The Corn Industries Research Foundation 

R. M. Goepp, Jr., Atlas Powder Company 

W. J. Hale and E. C. Britton, The Dow Chemical Com- 
pany 

J. A. Aeschlimann, Hoffmann-LaRoche, Inc. 

A. Elsenbast, Johns-Manville 

“. Garnatz, Kroger Food Foundation 

C. R. Addinall, Merck and Company, Ine. 

G. 0. Baker, Pabst Brewing Company 

R. Pasternack, Chas, Pfizer and Company, Inc. 

F.N. Peters, The Quaker Oats Company 

P. Kolachov, Joseph E. Seagram and Sons, Inc. 


PAL Raymond, G. D. Searle and Company 


L. E. Arnow, Sharp and Dohme, Ine. 

°.N. Frey and R. F. Light, Standard Brands, Ine. 

A. Frieden and G. V. Caesar, Stein, Hall and Company, 
Ine. 
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Most of the sustaining fund that is required has 
been raised through the generosity of the companies 
represented by the advisory committee. But other 
organizations still may participate in this tribute to 
Dr. Hudson, and further information may be obtained 
from The Publication Committee, Dr. Elizabeth Osman 
(Secretary) or Dr. W. W. Pigman (Chairman), both 
of the Corn Products Refining Company, Argo, Ill. 

A dinner will be given by the sponsors and the mem- 
bers of the division. The general arrangements are in 
the hands of a committee consisting of Dr. Sidney M. 
Cantor, Corn Products Refining Company, Chairman ; 
Dr. Herman O. L. Fisher, University of Toronto; Dr. 
Julian Dale, Commercial Solvents Corporation; Mr. 
C. §. Miner, Miner Laboratories; Dr. C. D. Hurd, 
Northwestern University; Dr. A. B. Cramer, Miner 
Laboratories; Mr. Paul Stokesberry, The American 
Research and Testing Laboratories, and Dr. L. M- 
Cooke, Corn Products Refining Company. 

Plans for the celebration call for a morning session 
at which four papers will be presented describing the 
importance of the Hudson contributions in providing 
the background for scientifie and technological ad- 
vanees in the carbohydrate field. This is to be fol- 
lowed by a series of papers which will outline the 
current progress in carbohydrate chemistry. 


NEWS FROM ABROAD 


Proressor EpwarpD Bartow, of the State University 
of Iowa, has received a letter from René Legendre, — 
who wrote that Professor Louis Lapieque, professor 
of physiology at the Sorbonne, Paris, passed some 
time in prison at Frenses but was released without 
harm. Professor L, H. Hackspill, professor of chem- 
istry at the Collége de France, is safe. Legendre was 
at the Laboratory of Zoology at Concarneau during 
the war. He has been made professor of physical 
oceanography at the Institute of Oceanography at 
Paris. Professor Bartow visited the various fronts 
during the first World War with Legendre; he lived 
for nearly a year in the home of Professor Lapicque, 
and exchanged French-English with Hackspill during 
the first World War. 

The. following. .is .a translation of .a letter .to.Dr-.: 
Marston T. Bogert, of Columbia University, from 
René Dubrisay, professeur 4 |’Eeole Polytechnique et 
au Conservatoire National des Arts et Metiers, 37 Rue 
Vaneau, Paris (7). 

August 31, 1945 

Monsieur Bougault has sent me your letter of July 18. 
I succeeded him as President of the National Federation 
of Chemical Associations of France, and it therefore 
becomes my pleasure and honor to reply. 

In spite of all the difficulties resulting from the occu- 
pation, the French chemical societies and the Federation 
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of Chemical Associations continued to exist. Naturally 
researches and the functioning of the laboratories have 
often been hindered by developments, 

A certain number of our colleagues have disappeared 
during this period. I would mention in particular the 
names of MM. Behal and Tiffeneau; also those of MM. 
Wahl and Raymond Berr, who were deported to Germany 
and murdered by the Germans. You have perhaps also 
learned of the tragic death of a great number of French 
professors (Bruhat, Holweck, and so many others) as- 
sassinated under analogous conditions. 

As I have told you, our Federation never ceased to 
exist. We have commenced to resume contact with our 
European colleagues, but the difficulties of communica- 
tion have prevented us hitherto from corresponding with 
you. We would be very happy if you were to consider 
us in connection with all questions of interest to the 
International Union. 

As to the Maison de la Chimie, I have communicated 
your letter to Professor Bertrand, 61 Blvd. des Invalides, 
who is President of its Administrative Council. The 
Maison de la Chimie has likewise survived the perse- 
cution. 


Dr. Hope Hibbard, of Oberlin College, has received 
a letter from E. Fauré-Frémiet, Collége de France, 
Paris V, France. He apparently survived the hard 
years of the war with a minimum of difficulty, and 
has nearly completed a book on “The Cell from the 
Point of View of Morphology and Physico-chemis- 
try.” He has also been doing a good deal of work 
on the Infusoria during the war—because they were 
_ cheap, common and useful. He asks particularly for 
reprints from America, in the fields of cytology, histo- 
genesis, embryology and protistology. 

Dr. F. W. Braestrup, of the University Zoological 
Museum, Copenhagen, writes to Dr. Robert T. Hatt 
that “By happy chance no Danish zoologists have 
suffered fatalities during the war.” 

Professor F. W. Sansome, of the University of 
Manchester, England, writes as follows: 


Distressing news is reaching us from Denmark, Hol- 
land and France. Well-known scientists have been com- 
pletely isolated from science news for five years, have had 
their personal effects and facilities stolen by the Germans 
and are in desperate need of help. We in Britain can 
help only too little in the supply of books, periodicals and 
personal warts. At the request of Danish and Dutch 
friends I appeal to all scientists to write to friends in 
Europe and send reprints, books, periodicals and news of 
science and scientists. Letters of news and views are 
especially welcome. From Britain it is difficult to send 
tobacco pipes, leather for shoes or new books. Please 
help by personal correspondence. 


Professor Dr. Chr. P. Raven, of the Zoological 
Laboratory of the University of Utrecht, writes as 
follows; 


I have the pleasure to inform you that the laboratory 
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of general zoology of the State University of Utrecht 
has come through the war quite undamaged, 

Alas, the assistant-in-chief, Dr. J. W. de Mareeg yay 
Swinderen, succumbed in a German concentration camp ; 
one of our co-workers, J. Kloos, was shot by the Gestapo. 
the other members of the staff survived the terrors of fiy, 
years of German occupation. Fortunately, we were ap), 
to continue our scientific activity till the autumn of 1944 
Then, the lack of fuel and the termination of the supply 
of gas and electric current made further work impossible. 
moreover, on account of the continual slave-raids, most 
of us were enforced to remain at home. 

After our liberation on the seventh of May we have 
resumed our work as soon as possible. We are, however, 
very much handicapped by the fact that we have bee, 
cut from our foreign communications and did not re. 
ceive any scientific papers since 1940. Therefore, may 
I ask you to send me as soon as possible reprints of 
your papers of these years? When the dispatch of 
printed matter from our country is allowed, I will send 
you my papers and those of my co-workers in return. 


Dr. F. P. Koumans, of the Leyden Museum, writes 
to Dr. Carl L. Hubbs, of the Seripps Institution at 
La Jolla, that he is well and that the rich zoological 
collections of the museum are intact. 


The following notes on scientists in countries for- 
merly occupied by the enemy are supplied by T. 
Wayland Vaughan from letters received from foreign 
correspondents : 


Norway, Oslo, V. Bjerknes, Professor Bonnevie, H. H. 
Gran and O. Holtedahl are safe. 

Netherlands, a similar report can be made for H. A. 
Brouwer, Ph. H. Kuenen and J. H. F. Umbgrove. 


Dr. Eldon M. Thorp has written as follows from 
Manila on September 1: 


I have checked on the scientific personnel you men- 
tioned and was able to verify that Father Selga and Dr. 
Roxas are both safe. Dr. Feliciano entertained me in 
his home a month ago. Yesterday he told me that Dr. 
Helicaiio was also safe, but that he had not seem him 
for several months. Another geologist whom I met is 
Dr. Alvir. The Japs were rather lenient in their treat- 
ment of scientists. All the men mentioned were permit: 
ted to live in their homes. 

As you know, most buildings were destroyed and also 
the scientific apparatus and collections were ruined. The 
exception was Santo Tomas, where most things were left 
intact. Dr. Feliciano is now salvaging some of his rock 
and mineral collections, but his library was burned. The 
University of the Philippines has reopened on a limited 
basis, but it will require several years of rebuilding be 
fore it can offer a normal schedule. 


W. R. Forrest, an amateur geologist, died in St. 
John, Antigua, British West Indies, on May 17 of 
this year at an advanced age. Mr. Forrest devoted 
years to the study of geology of Antigua and for 
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over thirty years he helped every geologist who 
yorked there. He made excellent collections of some 
groups of fossils and several species were named for 
im. 
a. editor of Chronica Botanica reports that, ac- 
wording to a telegram received from Singapore, the 
Botanical Gardens and the Raffles Museum are in a 
relatively good condition. R. E. Holttum, the direc- 
tor of the Botanical Gardens, and his associate, E. J. 
H. Corner, have been allowed to remain “free” dur- 
ing the years of Japanese occupation and were able 
to continue to run the affairs of the Botanical Gar- 
dens to a certain degree. W. Birtwistle, who was 
director of fisheries, remained also free and took care 
of the Raffles Museum, as well as circumstances per- 
mitted. 

Dr. Herbert Shapiro writes that Dr. Jean Brachet, 
professor of embryology at the University of Brus- 
sels, who was in the United States during 1937 when 
he worked at Princeton University and the Marine 
Biological Laboratory, Woods Hole, has written a 
letter dated July 24, 1945, from which the following 
are quotations : 


We are now slowly recovering from the bad days of 
the German occupation; fortunately we came through 
it alive and in fairly good state of health. . . . You per- 
haps know that I was arrested as a hostage and detained 
in a fortress for about three months in 1942-1943. I 
have now completely recovered and am back at work 
again. ... I thought at a time of going back to the 
States but there seem to be many difficulties. . . . Could 
you ask scientifie people you meet to send me reprints? 
I am particularly interested in chemical embryology, 
nucleic acids and eell physiology. 


Letters from abroad received by Henry 8. Conard, 
Grinnell College, Iowa, state that A. Conard (eytol- 
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ogy, retired, Brussels) is well and aetive. Anciaux 
(plant physiology, Brussels) is eager to see American 


‘publications in his field. J. Braun-Blanquet has car- 


ried on his work at the Geobotanical Institute at 
Montpellier, France, throughout the war, having some 
students and publishing papers. R. Tiixen, Han- 
nover, is well and active. Lipmaa (Esthonia) and 
Malta (Latvia) were killed by bombs. J. Charrier, 
bryologist, Vendée, France, says conditions were not 
“too bad”; he is ready to resume correspondence and 
exchanges; naturally, travel has been greatly re- 
stricted. 

Dr. Wm. Randolph Taylor, of the University of 
Michigan, writes that a letter just received from Dr. 
Th. Jos. Koster, of Leiden, states that Dr. J. Heimans, 
expert on desmids, was transported from the Nether- 
lands to a German concentration eamp, but has sur- 
vived. The diatomist, Dr. A. van der Werff, and the 
freshwater phycologist, Dr. W. Beyerinck, are both 
reported to have escaped misfortune. 

The Swedish morphological phycologist, Dr. Svante 
Suneson, has left Lund and is now at the H. a. Liro- 
verket, Karlstad. 

The Finnish marine phyecologist, Professor Ernst 
Hayrén, writes that he is well and that the algal col- 
lections of the University of Helsingfors are intact 
and being reinstalled after evacuation. 

The young Swedish student of the flora of running 
streams, Dr. G. Israelson, now at Stjairnhov, writes 
of his urgent desire to expand his contacts with 
American freshwater phyecologists. 

From a Swedish correspondent we learn that the 
noted Austrian marine phyecologist, Professor Bruno 
Sehussnig, has survived the war, but has left Vienna 
and lives at Altmiinster under conditions of great 
hardship. 


SCIENTIFIC NOTES AND NEWS 


Tue Theodore Roosevelt Distinguished Service 
Medals of Honor for 1945 will be awarded to Dr. 
Vannevar Bush, director of the Office of Scientific 
Research and Development, president of the Carnegie 
Institution of Washington, in recognition of “distin- 
guished service in the field of science’; to Cordell 
Hull, formerly Secretary of State, and to General of 
the Army George C. Marshall, chief of staff. The 
presentation dinner, to be held under the joint 
auspices of the Roosevelt Memorial Association and 
the Women’s’ Roosevelt Memorial Association, will 
mark the eiglhity-seventh anniversary of the birth of 
Theodore Roosevelt. 


Dr. Zay- ‘JEFFRIES, vice-president of the General 
Electrie Company in charge of its chemical depart- 
ment at Pittsfield, Mass., past-president of the Ameri- 


can Institute of Mining and Metallurgical Engineers, 
has been awarded the 1946 John Fritz Medal for 
“leadership in the solution of problems affecting the 
production, conservation, substitution and scientific 
appraisal of metals and alloys.” 


THe Henry Laurence Gantt Memorial Medal for 
“distinguished achievement in industrial management 
as a service to the community,” awarded annually 
by a board composed of representatives of the Ameri- 
can Management Association and the American So- 
ciety of Mechanical Engineers, was presented to John 
M. Hancock, partner of Lehman Brothers, at a din- 
ner meeting on October 10. William L. Batt, vice- 
chairman of the War Production Board, chairman of 
the board of directors of thé association and presi- 
dent of Smith, Kline and French Industries, presided. 
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Mr. Haneock’s address was entitled “One Unused 
Tool of Corporate Management.” 


COLONEL Ear.e M. Rice, Medical Corps, executive 
officer, Tropical Medicine, Army Medical School, and 
Colonel Paul F. Russell, Medical Corps, chief, Divi- 
sion of Parasitology, Army Medical School, have been 
awarded the Legion of Merit. 


Dr. ANGELO M. va Costa Lima, of the Instituto 
Oswaldo Cruz, Brazilian entomologist, on August 31 
was awarded the degree of doctor of agronomy, 
honoris causa, by the Universidade Rural of Rio de 
Janeiro. Dr. Costa Lima is the author of “Insectos 
de Brasil,” of which six volumes have been prepared 
and published. For this work, and by a government 
decree, he has received a monetary award of 140,000 
eruzieros, with which sum he plans to travel in the 
United States, and if possible, also in England and 
on the Continent. In 1943, the Entomological Society 
of America elected him an honorary fellow, he being 
the first and only foreigner to receive this honor. 


THe War Department recently presented a scroll 
to Columbia University in recognition of its contri- 
bution to research on the atomic bomb. It was ac- 
cepted for the university by Dr. George Pegram, 
chairman of the University Committee on War Re- 
search and dean of the graduate faculties. Dr. Nicho- 
las Murray Butler, now president emeritus of the uni- 
versity, gave the closing address at the ceremony. He 
singled out for special commendation Dean Pegram; 
Dr. Harold Clayton Urey, professor of chemistry; Dr. 
Enrico Fermi, professor of physies, and Dr. John R. 
Dunning, professor of physics. 


Orricers of the American Society for Clinical In- 
vestigation for the year 1945-46 have been elected 
.as follows: President, Thomas Francis; Vice-presi- 
dent, J. B. L. Browne; Secretary, E. A. Stead, Jr.; 
Treasurer, Robert Wilkins; Councillors, E. B. Ferris, 
Jr., John Lockwood and Maxwell Finland. 


Ropert E. WATERMAN, vice-president of Schering 
Corporation, Bloomfield, N. J., has been elected 
chairman of the North Jersey Section of the Ameri- 
can Chemical Society. He succeeds Horace E. Riley, 
of the Bakelite Corporation, Bloomfield. 


At the annual meeting on October 6 of the Pale- 
ontological Research Institution, held at its head- 
quarters in Ithaca, N. Y., the following officers were 
elected for the ensuing year: President, Ralph A. 
Liddle, Fort Worth, Texas; Vice-president, Axel A. 
Olsson; Secretary, Rebecca 8. Harris; Treasurer, Gil- 
bert D. Harris; Assistant Treasurer, Katherine V. W. 
Palmer. Owing to uncertainties of now obtaining 
suitable materials and labor for the construction of 
a new building referred to in the minutes of the last 
meeting, April 7, 1945, it was deemed best to post- 
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pone temporarily its construction. This conditig, 
however, has not prevented satisfactory progres i 
the publication of the Bulletin of American Paleon, 
tology and Paleontographica Americana, nor has j 
delayed work on the Carpenter types. 


Dr. Ira S. Bowen, professor of physics at the (aj 
fornia Institute of Technology, has been appointe; 
director of the Mount Wilson Observatory. He yij 
sueceed Dr. Walter S. Adams, who will retire 9, 
January 1, 1946, after serving as director since 1923 


Dr. Ira L. Batpwin, dean of the Graduate Schoo) 
of the University of Wisconsin, who from 194] {, 
1944 was chairman of the department of agricultura| 
bacteriology, has been made dean of the College of 
Agriculture. 


Dr. CHARLES P. ALEXANDER, professor of entomol. 
ogy and head of the department of entomology ani 
zoology, has been appointed acting dean of the newly 
established School of Science at the Massachusetts 
State College. 


Dr. STEPHEN WINCHESTER Dana, geophysicist of 
the Standard Oil Company, has been appointed asso- 
ciate professor of geology at the University of Red. 
lands. He will take up his new work during the 
present month. 


Dr. Dan STANISLAWSKI, of the University of Cali- 
fornia, has been appointed assistant professor of 
geography, specializing in Latin Ameriea, at the Uni- 
versity of Washington, Seattle. 


Dr. F. Gaynor Evans, of the School of Medicine | 


of the University of Maryland, and Dr. Ernest Dean 
Gardner, assistant professor of anatomy and acting 
head of the department of the School of Medicine 
of the University of Southern California, have been 
appointed to assistant professorships of anatomy in 
the College of Medicine, Wayne University, Detroit. 


Proressor A. W. AsHBy, who oceupies the chai 
of agricultural economics at the University College 
of Wales at Aberystwyth, will succeed on January | 
Professor C. S. Orwin as director of the Institute 
for Research in Agricultural Economies at the Uni- 
versity of Oxford. 


Dr. CorneLivus P. Ruoaps, director of Memorial 
Hospital, New York City, has been appointed director 
of the Sloan-Kettering Institute for Cancer Research, 
which is to be built as an integrated unit of the hos- 
pital. Alfred P. Sloan, Jr., whose gift of $4,000,000 
through the Alfred P. Sloan Foundation made pos- 
sible the new institute, was elected chairman of the 
board and also chairman of the executive committee. 


Hveo Kier has been advanced to the position of 
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vice-president of the Charles Bruning Company, Inc., 
in charge of chemical production and research. 


Dr. C. W. THORNTHWAITE, of the U. S. Soil Conser- 
vation Service, has recently returned to Washington 
from Mexico, where he had been on assignment to the 
\exican Government for a period of several months. 
While in Mexico he worked with technical men in the 
Comision Nacional de Irrigacion and the Direccion de 
Geografia on hydrologic and climatologie problems. 


Dr. HarLow director of the Harvard 
College Observatory, who was one of the official 
American delegates to the recent conference on the 
levelopment of science held in Moscow under the 
auspices of the Soviet Government, gave a “Report 
on Soviet Science” at the meeting on October 10 of 
the American Academy of Arts and Sciences, Boston. 


Dr. Roy GraHAM HOSKINS, research associate in 
physiology, Harvard Medical School; director of the 
Memorial Foundation for Neuro-Endocrine Research, 
Boston, and director of the Worcester State Hospi- 
tal, as Salmon Memorial Lecturer for 1945 will deliver 
a lecture series entitled “The Biology of Schizophre- 
uia,” at 8:30 P.M. on the three successive Friday 
evenings of November 2, 9 and 16, at the Academy 
of Medicine, New York City. 


THE subject discussed at the eighteenth annual 
Graduate Fortnight of the New York Academy of 
Medicine, which was held from October 8 to 19, was 
entitled “Contributions of the War Effort to Medi- 
cine.” 


A PRESS report states that a cablegram received 
by the Yale-in-China Office from the advance con- 
tingent of the Yale staff, which has now returned to 
Changsha, reports that fifteen buildings of the Yale- 
in-China campus at Changsha, Hunan Province, are 
inruins and that many others are in need of repair. 


Tue thirty-third annual winter technical meeting 
of the Institute of Radio Engineers will be held at 
the Astor Hotel from January 23 to 26. The annual 
banquet at which a speaker of national prominence 
will address the members and their visitors, will be 
held on Thursday, January 24. Two annual awards 
will be made at the banquet: the Institute Medal of 
Honor, awarded in recognition of “distinguished ser- 
viee in radio communication,” and the Morris Lieb- 
mann Memorial Prize, ‘to a member of the institute 
who has made public during the recent past an im- 
portant contribution to radio communication.” The 
annual president’s luncheon, honoring the incoming 
president, will be held on Friday, January 25. Com- 
mercial exhibits will occupy one floor and part of an- 
other in the Astor Hotel. It is expected that one hun- 
red and fifty firms or more will take part. This 
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will be the first trade showing of post-war radio equip- 
ment and parts. | 


Tue Industrial Research Institute held its fall 
meeting on September 27 and 28 at the Hotel Penn- 
sylvania in New York City. Over a hundred research 
directors and other industrial executives attended and 
discussed common problems of research management. 
Dr. Frank B. Jewett, president of the National Acad. 
emy of Sciences and a former viee-president of the 
American Telephone and Telegraph Company, was 
the guest speaker at an informal dinner on the eve- 
ning of September 27. 


THE Twentieth Exposition of Chemical Industries 
will be held from February 25 to March 2 in the 
Grand Central Palace, New York. 


THE twenty-seventh National Metal Exposition 
will be held in Cleveland from February 4 to Feb- 
ruary 8, 1946. It will again be held in conjunction 
with the National Metal Congress. Meeting at the 
same time will be the American Welding Society, the 
Iron and Steel and Institute of Metals divisions of 
the American Institute of Mining and Metallurgical 
Engineers and the American Iadustrial Radium and 
X-Ray Society. Many trade associations and groups 
in industry will also meet in Cleveland during the 
week. 


THE American Telephone and Telegraph Company 
has announced the availability of its Frank B. Jewett 
Fellowships for a second year. These post-doctorate 
fellowships in the physical sciences, including chem- 
istry, mathematies and physies, carry an award of 
$3,000 to the fellow and an honorarium of $1,500 to 
the academic institution where his research is pur- 
sued. The fellowships are open to both men and 
women who have obtained the doctorate or expect 
to receive it prior to the beginning of the term of 
twelve months, which opens on July 1, 1946. Requests 
for further information and applications should be 
sent to the Frank B. Jewett Fellowship Committee, 
Bell Telephone Laboratories, Inc., 463 West Street, 
New York 14, N. Y. Applications for the current 
term are returnable to the committee by December 
1, 1945, and awards will be announced on February 
1, 1946. 


Ir is planned that control of the Harvard Uni- 
versity Solar Observatory near Climax be vested in a 
corporation to be operated jointly by Harvard and 
the University of Colorado. Boulder, Colo., will be 
the headquarters of the corporation, which plans to 
enlarge the observatory. The observatory has been 
making observations useful for long-range forecasts 
of the quality of radio transmission. 


THE department of hygiene and bacteriology of 
Western Reserve University has been divided to form 
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a department of preventive medicine and public health 
and a department of bacteriology. 


Ir is reported in The Scottish Geographical Maga- 
zine that in a memorandum issued by the Council of 
the British Ecological Society, the establishment is 
recommended of a permanent R.A.F. unit for scien- 
tifie work and of a Central Library of Air Photo- 
graphs. Work which could be undertaken with the 
help of aerial survey includes the survey of inacces- 
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sible places, the periodic record of changing ea 
lines, the distribution of land liable to flooding, 4), 
establishment of correlations between environney, 
and vegetation, primary surveys ‘of vegetation, th, 
distribution of certain animal species, the study of 
aerial plankton, and so forth. Many of the res}, 
would be economically valuable, and the aerial yj; 
would necessarily facilitate the development of met). 
ods of survey and photography and the maintenany 
of highly trained personnel. 


SPECIAL ARTICLES 


THE TOXICITY OF INFLUENZA VIRUSES? 


Tis investigation was initiated by the observation 
that intraperitoneal injection of certain allantoic 
fluids infected with various strains of influenza virus 
led to the death of some mice with characteristic 
lesions within 16 to 72 hours. Similar results were 
noted in a small series following intravenous admin- 
istration of virus. On autopsy it was found that the 
blood vessels of extensive portions of the small intes- 
tines were engorged. Marked edema and distension 
of the gut was noted. The lumen of the duodenum, 
jejunum and ilium usually contained bloody mucous 
material which varied in color from pink to dark red. 
Occasionally small amounts of clotted blood were 
found in the stomach. The colon and rectum appeared 
normal, except in a few eases where petechial bleed- 
ings were observed throughout the length of the gas- 
trointestinal tract. 

The livers were usually of normal size with sharp 
edges. The surface showed a more or less distinct 
fine mottling, apparently caused by a pale yellow 
color of the periphery of the lobules while the centers 
retained their deep red color. The spleens were fre- 
quently enlarged and dark red. The lungs were gen- 

erally normal in appearance at the early stages, but 
with inerease of time between injection and death 
hyperemia and small areas of consolidation became 
visible in the ease of some strains of the virus. 
Pleural exudate and ascites were not uncommon in 
animals which died 48 to 72:hours after injection. 

Microseopically? the livers showed early widespread 
necrosis of the parenchyma in addition to marked 
hyperemia. Increased numbers of polymorphonuclear 
leucocytes were present. The spleens, likewise, were 
hyperemie and revealed distinct destruction of Impho- 
eytes and necrosis of the Malpighian bodies in the 
earlier stages while after 48 hours the necrotic debris 

1The work described in this paper was done under 
contract, recommended by the Committee on Medical Re- 
search, between the Office of Scientific Research and 
et and the Children’s Hospital of Philadel- 
phia 


2We are indebted to Dr. W. E. Ehrich for reviewing 
the microscopic sections. 


had been largely digested and regeneration had }y. 
gun. The intestines were hyperemic and edematoy. 
Other organs, aside from hyperemia, did not show any 
distinct changes. 

Death from these acute lesions rarely oceurred 
later than 72 hours after injection. Some surviving 
mice developed jaundice, particularly following jn. 
jection of the F-12 strain of influenza A.* In thes 
cases bilirubin was found in the urine, as determined 
by the Godfried modification of the Harrison spo 
test. When such mice were sacrificed the subeu. 
taneous fat tissue was found to be bright yellow. 
The livers were yellowish brown in contrast to the 
normal reddish brown, and on histological examina- 
tion showed diffuse and focal proliferation of lympb- 
oid and reticulo-endothelial elements. Focal necroses 
showing practically no peripheral reactions were cou- 
mon. The Malpighian bodies of the spleen were 
large and swollen, and marked perivascular reticulo- 
endothelial proliferation was noted. 

In the case of strains of influenza virus which pro- 
duced a high incidence of the toxie signs, particu. 
larly the F-99 virus of influenza A,° death from lun: 
lesions became apparent from the 5th day on. These 
lesions were identical with those following intranasal 
inoculation. Other, less toxie strains, caused mili 
pulmonary involvement or none at all, as has been 
observed previously.® 

These results were ascribed to the action of 1n- 
fluenza virus for the following reasons: Bacteriologi- 
cal examination of peritoneal fluid, liver and heart’: 
blood proved negative. A search for pathogenic 
organisms in the intestinal contents yielded some cul- 
tures which on peritoneal injection killed mice but 
none of these animals died with the lesions described. 

The toxic reactions were obtained in 2 strains of 


3 Isolated from the lungs of a fatal case of influenza. 
J. Stokes, Jr., and I, J. Wolman, Internat. Clin., 1: 115- 
122, 1940. 

4 EE. G. Godfried, Biochem. Jour., 28: 2056-2060, 1934. 

5 Isolated from the lungs of an infant after a rapidly 
futal respiratory infection. 

6B, R. Rickard and T. Francis, Jr., Jour. Exp. Mei. 
67: 953-972, 1938. 
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nice from different breeders. Injection of the fol- 
lowing control materials did not produce these re- 


glts: particulate components derived from emulsified | 


normal allantoie saes by high-speed centrifugation, 
normal allantoic fluids and allantoic fluids cotitaining 
non-toxic influenza virus of an infectivity for chick 
embryos comparable to the toxic preparations. A few 
mice died following the injections of the normal par- 
ticulate components because of the thromboplastic 
activity of such particles; blood clots could be ex- 
tracted from the large vessels, whereas in the case 
of death from influenza virus preparations the blood 
was not clotted. 

Most of the strains of influenza virus tested showed 
sme toxicity which was demonstrable usually with 
udiluted or at most 4-fold diluted allantoic fluids 
oly. Suspensions of infected mouse lung, like the 
particulate components of normal allantoic sacs, 


caused death of mice by their thromboplastic effect 


before the influenza lesions could develop. Allantoic 
fuids infeeted with the F-12 and F-99 strains of in- 
fuenza A (both derived from fatal human cases*:°) 
and the S-15 strain of porcine influenza were out- 
standing in their toxicity. Less frequent toxic death 
was noted following the injection of the PR-8, WS 
and Melbourne strains of influenza A and the Lee 
strain of influenza B virus. The Weiss strain of in- 
fluenza A, recommended for inclusion in the currently 
used influenza vaccines,’ has not given such results 
as yet. 

The agent could not be passed in emulsified liver 
by the intraperitoneal route on either a 2-day transfer 
starting with aeutely damaged livers or by a 6- to 
Sday-passage series beginning with livers from 
jaundiced mice. In both eases no signs developed in 
the 3 to 4 passages conducted. Propagation of the 
agent could not be ascertained in the peritoneal cavity 
orin the liver, confirming former reports by others.® * 
The virus content decreased more or less rapidly fol- 
owing the intraperitoneal injection, as shown by 
titration in ehick embryos of peritoneal washings or 
suspensions of livers. However, the lungs of mice 
weaping the early toxie death yielded rapidly in- 
‘easing amounts of virus when the F-99 strain of 
influenza had been used for inoculation. This was 
‘onsistent with the development of pulmonary lesions 
with resulting death in the later stages of the experi- 
mental period. In the case of the PR-8 and Lee 
‘tains, appreciable amounts of virus were present in 
the lungs soon after the intraperitoneal injection, but 


‘Members of the Commission on Influenza, Board for ° 


the Investigation and Control of Influenza and other Epi- 
‘mic Diseases in the Army, Preventive Medicine Service, 
Ofice of the Surgeon General, U. 8. Army, Jour. Am. 
Med. Asn., 124: 982-985, 1944. 

“thy A. Smorodintseff and 8. M. Ostrovskaya, Jour. 
and Path., 44: 559-566, 1937. 
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no macroscopic lesions developed and no increase of 
virus over the early titer was noted. 

The toxic activity did not closely parallel any of 
the known properties of influenza virus. Prepara- 
tions of various strains showing similarly high titers 
in the red cell agglutination reaction® or chick embryo 
infectivity tests varied in results from no toxic death 
to 100 per cent. fatality in 24 hours. This variation 
was noted also between different preparations of one 
strain of influenza virus. The use of more dilute 
inocula (0.2 ml of a 10-* dilution) for the infection 
of chick embryos resulted frequently in allantoic 
fluids of greater toxicity than when more concentrated 
seed was employed (10-* or more), although titration 
of virus and hemagglutinating capacity may have 
yielded similar titers. It seemed that the toxicity was. 
a transitory property of the virus in that it appeared 
after the infectivity for chick embryos had reached its 
peak and faded again while the infectivity was still 
high. 

The toxie principle behaved in every other respect 
like the influenza viruses. It was not dialyzable 
through Cellophane; it was removed from suspension 
by high-speed centrifugation at 20,000 r.p.m. in 20 
minutes; it was adsorbed on and eluted from chicken 
red cells; it was neutralized by human influenza con- 
valescent serum but not by serum taken before infee- 
tion; mice immune to influenza A did not respond 
to injection of the homologous virus, while the ad- 
ministration of influenza B virus produced the toxic 
signs in similar numbers of animals, as in non-vae- 
cinated controls, and conversely. Some of these 
properties of the F-99 strain are demonstrated in 
Table 1. 

Thus far, only active virus has given the above re- 


TABLE 


RESULT OF INTRAPERITONEAL INJECTION OF VARIOUS PREPA- 
RATIONS OF THE F-—99 STRAIN OF INFLUENZA A 


Result of intraperitoneal 


Dilution injection (1.0 ml) 
Inoculum of Mouse No. 
inoculum 
1/2 ¢ 8 
Original allantoic fluid undiluted T: TT: T: T: T2 T2 T2 3 
1:2 Ts De Do1 1 + t 
1:4 De De3 24+ + + + 
20,000 r.p.m., supernate undiluted T; De 0 00 0 0 
20,000 r.p.m., sediment undiluted T: T: T: Tz 0 
1:2 T: Dr D2 + O 
1:4 Ts De De De De Do 
1:8 De 2+ ++ + 0 O 


Original allantoic fluid 
_ plus pre-infection 
serum Ti 
allantoic fluid 
us F-99 convales- 
cent serum 


T2 T2 T2 T2 T2 Tz Ts 


mse ¢00.0 0 0 


Ti, Te=toxic death within 24, 48 hours; De, Dz etc.= 
death from pneumonia on 6th, 7th day; 3, 2, 1, + = various 
degrees of pulmonary involvement found on autopsy 10 days 
after intraperitoneal injection; 0 = no lesions on the 10th 
day ; * no macroscopical lesions found. 


9G. K. Hirst, Jour. Exp. Med., 75: 49-64, 1942. 
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sults. Ultraviolet irradiation for short periods of 


time, heating to 56° C for 15 minutes, incubation 


at 37° C for 48 hours or addition of formalin 1: 2000 


destroyed the toxic effect. Sonie vibration for as 
long as 60 minutes left some of the toxic activity 
intact; so did repeated freezing and thawing at 
~70° C and 37° C, respectively. At 4° C the toxic 
agent was found to be stable for several weeks. 
These results of intraperitoneal injections of in- 
fluenza virus confirm earlier observations on the toxiec- 
ity of influenza viruses.1° They suggest that influenza 
virus, may exert a toxic effect on various organs, 
although it is able to propagate only in the respira- 
tory tract of the mouse. Similar results of a toxic 
effect have been noted recently by Evans and Rick- 


ard, who produced lesions in the rabbit’s cornea 


without demonstrable propagation of the influenza 
virus. It is felt that the toxicity demonstrated in 
these experiments may have a part in the pathogenesis 
of influenza in man. Since the strains of influenza 
virus mentioned have shown marked variation in their 
toxicity for mice it is conceivable that the difference 
in severity of influenza epidemics may depend on such 
factors. Although the etiologic agent of the 1918 
pandemic has not been established and super-infec- 
tions by various bacteria were widespread, it should 
be pointed out that severe hepatic damage was noted 
by some investigators in a large percentage of fatal 
eases studied during that time.1* Toxie properties 
of certain rickettsial and viral agents have been de- 
scribed previously by Gildemeister and Haagen** and 
by Rake and Jones.* 

WERNER HENLE 

GERTRUDE HENLE 

UNIVERSITY OF PENNSYLVANIA 


IMMUNOGENETIC CONSEQUENCES OF 
VASCULAR ANASTOMOSES BETWEEN 
BOVINE TWINS! 


Aumost thirty years have passed since Lillie? used 
the demonstrated union of the circulatory systems of 


10G. Henle and W. Henle, ScrENcE, 100: 410-411, 1944. 

11 C. A. Evans and E. R. Rickard, Proc. Soc. Exp. Biol. 
and Med., 58: 73-74, 1945. 

12 B. Lucke, T. Wight and E. Kime, Arch. Int. Med., 
24: 154-237, 1919. 

18 E. Gildemeister and E. Haagen, Deutsch. med. Woch., 
66: 878-880, 1940. 

14 G. Rake and H. P. Jones, Jour. Exp. Med., 79: 463- 
486, 1944. 

1 From the Departments of Genetics (No. 346) and 
Veterinary Science, University of Wisconsin, in codpera- 
tion with the Bureau of Animal Industry, U. 8. Depart- 
ment of Agriculture. This is part of a program aided 
by grants from the American Guernsey Cattle Club, the 
Holstein-Friesian Association of America, the Rockefeller 
Foundation and the Wisconsin Alumni Research Founda- 
tion. Appreciated contributions to various phases of the 
investigation have been made by Professor M. R. Irwin, 
C. J. Stormont and Mary W. Yeas. This study has been 
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twin bovine embryos of opposite sex to explain, on a, 
endocrine basis, the frequent reproductive abnorma}. 
ties of the female twin. Since the appearance of 
Lillie’s paper, the freemartin, as the modified fem), 
is called, has become an important example of thy 
effects of hormones on sex-differentiation and sexy,) 
development in mammals.* Consequences other tha, 


endocrinological of nature’s experiment in parabiogic 

have, however, received little attention. many 
Estimates of the frequency of identical as compare MM were 

with fraternal twinning indicate that the former j MM eryth 

relatively rare in cattle. Tests for inherited cellulay HM to res 

antigens in the bloods of more than eighty pairs of MM riety. 

bovine twins show, however, that in the majority of MM the cr 


these pairs the twins have identical blood types. Iden. HM to the 


tity of blood types between full sibs not twins is in. HP are ap 
frequent, as might be expected from the large number MMMM bemap 
of different, genetically controlled antigens® * (noy MM ing to 
approximately 40) identified in the tests. If, there HM those | 
fore, the frequent identity of blood types in twin Seve 


pairs can be explained neither as the result of mono. 
zygotic twinning nor as chance identity between fra. HM these | 
ternal twins, nor as the sum of these two factors, i MM specul: 


is evident that some mechanism is operating to pro. §M plicati 
duce frequent phenotypic identity of blood types vided 
genetically dissimilar twins. The vascular anastomosis MM degree 
between bovine twins, known to be a common occur. MM bulls, t 
rence,” provides an explanation. fertile 

Three additional, independent sources of evidence ume a 
help to define the action of this mechanism. (1) One jiMfreema: 
twin sire failed to transmit to any of his twenty @betweer 
progeny certain of the antigens found in his blood @jmlar a 
In other words, the genotype of this bull as deter ithe heit 
mined from his progeny appeared to lack factor jo the | 
responsible for some of the antigens found in hi githe hei: 
phenotype. Tests showed that cells containing these jMjective | 
antigens could have been derived from his twin, whos jue bor 
genotype did contain the necessary factors. (2) Ingivell as 
a ease of superfecundation in eattle, involving twin §iturther 


of opposite sex and by different sires,’ the twins hal judy, y 
identical blood types, each possessing two antigens tle 
genetic factors for which could not have eome frow 


his own sire or from the dam. Cells containing these ROW 


PAN’ 


possible only through the generous cooperation of workers 


at many state experiment stations and of numerous pr S’ 
vate breeders of cattle. 
2F. R. Lillie, SclIENcE, 43: 611-613, 1916. Varr 
8 See ‘‘Sex and Internal Secretions,’’ edited by Edguy | “*! 
Allen (Williams and Wilkins, Baltimore, 1939), for ge? the 
eral discussions of and references to the literature on tbr) jy 
freemartin. 
4D. Sanders, Zeit. fiir Ziichtung B, 32: 223-268, 193) Msze | 


5 L, CO. Ferguson, Jour. Immunol., 40: 213-242, 1940. 

6L. C. Ferguson, C. Stormont and M. R. Irwin, Jo: 
Immunol., 44: 147-164, 1942. 

7A description and discussion of this ease will be pt 
lished elsewhere by Mr. B. H. Roche, who called it to 0 
attention and provided us with blood samples from th’ 
animals involved. 
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witieal antigens could in each case.have been derived 
ali- 2S :yom the co-twin. (3) It has been demonstrated, by a 
imple immunological technique developed for this 
purpose, that there is a mixture of two distinet types 
the MM of erythrocytes in certain twins. 

ual These facts are consistent with the conclusion that 
han ME ww interchange of cells between bovine twin embryos 
yeurs as a result of vascular anastomoses. Since 
nany of the twins in this study were adults when they 
rel ME were tested, and since the interchange of formed 
xythrocytes alone between embryos could be expected 
way Mg to result in only a transient. modification of the va- 
riety of circulating cells, it is further indicated that 
the critical interchange is of embryonal cells aneestral 
den. Maw to the erythrocytes of the adult animal.* These cells 
we apparently capable of becoming established in the 


in- 

uber AN bemapoietic tissues of their co-twin hosts and continu- 
‘now gg ng to provide a source of blood eells distinct from 
here. Ma those Of the host, presumably throughout his life. 
twin Several interesting problems in the fields of ge- 


netics, immunology and development _are suggested by 
fra- Mg these observations. Most of them are still largely 
speculative and will not be considered here. An ap- 
pro- (plication that may be mentioned is the tool now pro- 
vided by the blood tests for selecting, with a high 
iecree of reliability, those heifers, born twin with 
bulls, that are potentially not freemartins but normal, 
fertile individuals. A heifer whose blood type is the 
ume as her twin brother’s will very probably be a 
fremartin, while a difference in even a single antigen 
between twins of opposite sex may indicate that vas- 
tllar anastomosis did not occur, and therefore that 
the heifer will be normal. Thus élinieal observations 
om the heifer alone, probably not always reliable when 
ihe heifer is young, can be supplemented by an ob- 
jective laboratory test applicable as soon as the twins 
ie born. Possible limitations of this applieation, as 
rell as a more complete presentation of the data and 
luther diseussion of the implications of the present 
‘udy, will be ineluded in another paper. 


Ray D. OwEn 
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fROWTH INHIBITION BY ANALOGUES OF 
PANTOTHENIC ACID. II. a- AND B-SUB- 
STITUTED PANTOTHENIC ACIDS 
AND RELATED COMPOUNDS! 


Various analogues of pantothenie acid which con- 
in the pantoyl 
tup inhibit growth of organisms which do not syn- 
Mesize pantothenic acid.2-® Such inhibition is com- 
Mtitive in nature. 


‘Cf. H. E. Jordan, Physiol, Rev., 22: 375-384, 1942. 
Mey paper I of this series, see Snell and Shive (foot- 


* ying Snell and W. Shive, Jour. Biol. Chem., 158: 
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Sinee isoserine and f-aminobutyrie acid have been 
reported to prevent the growth-promoting effect of 
f-alanine for yeast,® the pantoyl derivatives of these 
compounds were prepared to determine if they would 
inhibit growth of bacteria by interfering in a simi- 
lar fashion with utilization of pantothenic acid. A 
related compound, N-pantoyl-B-aminoisobutyrie acid’ 
has been included for comparison and testing on 
additional organisms. A homologue of pantotheny) 
aleohol,? N-pantoy]-4-amino-2-butanol, was also pre- 
pared and tested. 

All these compounds have an asymmetric carbon 
atom in both the lactone and non-lactone portion of 
the molecule; consequently the products synthesized 


veontained a mixture of two to four stereoisomers. 
To avoid separation of diastereoisomers, crude reac- 


tion mixtures were tested throughout. In all eases, 
adequate controls showed that the parent lactone and 
substituted amine from which the analogues were 
prepared did not show the physiological properties 
of the condensates. 

All the above compounds inhibited the growth of 
microorganisms which require pantothenic acid. This 
inhibition was competitive in nature, since it became 
apparent only when the ratio of the concentration of 
the analogue to that of pantothenic acid surpassed 
a definite value, but was independent of the absolute 
amount of the analogue present. Two of the com- 
pounds seemed to show a slight growth-promoting 
activity in the absence of pantothenic acid, but in- 
hibited growth induced by added pantothenic acid 
to the level of their own activity. 

Details of these findings are presented below. 


EXPERIMENTAL 


dl-Panutothenyl Alcohol. This product was pre- 
pared as previously described.” 

N-Pantoyl-4-amino-2-butanol. Hydrogenation of 
aldoxime (40 gm in 150 ce of ethanol) proceeded 
readily at a pressure of 2,000 lbs./sq. in. and 120° 
in the presence of Raney’s nickel catalyst. After 
filtering to remove the catalyst and distilling the sol- 
vent, the residue was fractionally distilled under re- 
duced pressure to obtain dl-4-amino-2-butanol (yield, 
25 gm). The aminobutanol was condensed with dl- 
pantolactone in the manner described for the prepa- 
ration of pantotheny] alcohol? from 3-amino-1-pro- 
panol. The product thus prepared contained 88 per 
eent. of the various stereoisomeric forms of N-pan- 

3E. E. Snell, ibid., 139: 975 and 141: 121, 1941. 

4J. W. Barnett and F. A. Robinson, "Biochem. Jour., 
36: 357, 364, 1942. 

Kuhn, Wieland and E. F. Moeller, Ber. dtsch. 
chem. Ges., 74: 1605, 1941. 

6N.? ‘Nielson and G. Johansen, Naturwissenschaften, 31: 


235, 1943. 
“UM. A. Pollack, Jour. Am. Chem. Soc., 65: 1335, 1943. 
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toyl-3-butanol-l-amine as calculated from Van ‘Siyke 
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‘ing ‘have been described previously.? Temperature of 
incubation for Lactobacillus casei and Lactobacithy, 


amino-nitrogen determinations before and after hy- ‘ded 
drolysis. | fermentum was’ 37°, for Lactobacillus Arabinosys = 
Sodium N-pantoyl-B-aminobutyrate.® Reaction of 17-5 and Leuconostoc mesenteroides P-60, 30°, The ll 
0.52 gm of B-amino-butyric acid in 5 ce of isopropyl time of incubation was 20 hours, unless otherwise hat i} 
alcohol with an equivalent amount of sodium isopro- ‘noted. The data in Table 1 were obtained by adding | ahas 
TABLE 1 rae of this 
COMPARATIVE SUSCEPTIBILITY OF VARIOUS ORGANISMS TO INHIBITION BY PANTOTHENIC 
ACID ANALOGUES 
Leucenostoc Lactobacillus Lactobacillus Lactobacillus 
mesenteroides P—60, casei arabinosus 17-5 A fermentum 
Compound Molar ratios (analogue/pantothenic acid) for indicated inhibitions* aaa 
half wit half half A 
maximum ™aximUm™ maximum ™@ximum maximum. ™@ximum  paximum ™4ximum ¥-Panto 
(Sodi 
dl-Pantothenyl alcohol ...... 330 70 4,000 | 20,000 1,000 10,000 36,000 200,000 eaneienil 
280 60 6,000 ca. 100,000 4,000 50,000 
butyrate= 850 2,000 25 250 100 1,500 375 5,000 
Sodium N-pantoyl-$-amino- a3 
pe hs SO Ooo 350 ca. 1,000§ 40 1,000 75 1,000 725 > 50,000 1 
N-Pantoylisoserine (Sodium rf 
* These ratios are somewhat variable depending upon testing conditions.- Use of heavy inocula and long incubation times j 
tend to give higher ratios, especially for maximum (or complete) inhibition. : 
+ Prepared from dl-pantolactone and the racemic amino compound. With pantoyltaurine and a alcohol, only 56 
the product derived from (-)-pantolactone shows significant rg properties. (See footnotes 2 and 3). This is prob- 
ably also true for these products; hence, in comparing their activity with that of sodium N-pantoyl-8-aminoisobutyrate, 
which was prepared from (-)-pantolactone, this fact should be considered. ae * Prod 
Prepared from (-)-pantolactone and sodium dl-8-aminoisobutyrate. (See footnote 7.) if d’-isos 
These compounds never inhibited growth. completely (cf. Table II) ; ratios listed are for minimum growth approaching | 7A m 
complete inhibition ; higher ratios resulted in slightly increased growth. wrod, an 
poxide in 5 ee of isopropyl alcohol gave sodium-f- 0.2 y calcium pantothenate per 10 ec of medium, and MM induced 
aminobutyrate. To the alcoholic solution, 0:65 gm varying the amount of inhibitor to determine the con- J te com 
of dl-pantolactone, dissolved in a small amount of centrations at which inhibition of growth resulted. timulat 
isopropyl! aleohol, was added. After standing. several ‘Results. The results of the tests are summarized in§@Milis ty; 
hours, the mixture was refluxed for one hour and Table 1, which lists the molar ratios of inhibitor tog simulat 
evaporated to dryness. The resulting white crystal- metabolite at which both half and complete inhibition this “d. 
line solids were freed of solvent by heating at 50° of growth resulted. Large amounts of any of thesegiMf\-panto 
for 30 minutes under reduced pressure. The-yield compounds (more than 5 mg per 10 ec) did not in-@the puri 
(or purity of the product) was 58 per cent. as cal- hibit growth if sufficient pantothenic acid was present. Mi rtical i 
culated from amino-nitrogen determinations before Susceptibility of various organisms to a given ans-@jjencentr 
and after hydrolysis. 2 logue varied greatly. For example, N-pantoyl-4+@@§duee hal 


N-Pantoylisoserine (Sodium salt). The sodium salt 
of N-pantoyl-isoserine was prepared from .0.65, gm 
of dl-pantolactone and 0.53 gm of isoserine in the 
manner described above for sodium N-pantoyl-6- 
aminobutyrate. The yield (or purity of the product) 
determined in the same manner was 75 per cent... 

Sodium N-pantoyl-b-aminoisobutyrate. sample 
of sodium previously 
prepared in this laboratory’ from (-)-pantolactone 
and sodium f-aminoisobutyrate by refluxing. in abso- 
lute aleohol, was used in this investigation:., As the 
eompound is hygroscopic, it was dried at 50° under 
reduced pressure. The purity of the sample|.was 71 
per cent., based on amino-nitrogen determinations 
before and after hydrolysis. 

Testing methods. The techniques of biological test- 

8 This product was previously synthesized by. a different 
method and reported to be incapable of supporting growth 
in the absence of pantothenic acid for organisms ‘whieh 


require the latter .(H. H. Weinstoek, .Ev:L. May, A. 
Arnold and D. Price, Jour. Biol. Chem., 135: 343, 1940). 


-amino-2-butanol completely inhibited growth of Lev- 


aminobutyric acid. Thus the inhibitory properties 0! 


vanisms 


conostoc mesenteroides when the ratio of analogue 
pantothenic acid was only 600, whereas for completegM pound i; 
inhibition of casei, a ratio of about 100,000 fc 


required. L, casei is very sensitive to some of the 
other analogues, however, especially to N-pantoyl-- 


SCT] 


these two antimetabolites for one organism lie in the 


P 
reverse order found with the other organism. This i RE] 
not an unusual situation: several similar examples 4 
are apparent in the table, and similar behavior be aah 

genera 


been previously noted for other analogues.? Of th 
analogues so far prepared, N-pantoyl-f-aminobutyt! 
acid (6-methylpantothenic acid) appears most vers! 
tile, since it has relatively great inhibitory powe" 
for a wide variety of organisms. Even Lactobacilli 
fermentum, whose growth is extremely resistant " 
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. *,* 2 
inhibition by pantotheny] aleohol and pantoyltaurin¢ 
is readily inhibited by this compound. Heads 


In some eases, complete inhibition of growth Ws 
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f WA pot obtained regardless of the amount of inhibitor 
is added. This was true in the case of the a-substituted 


Is pantothenic acids, N-pantoylisoserine and N-pantoyl- 
ne 3aminoisobutyrie acid, and appeared due to the fact 
se HAE hat these compounds themselves stimulated growth of 
ag gue organisms at high concentrations. An example 
of this type of behavior is shown in Table 2. Growth 
TABLE 2 
perect OF N-PANTOYLISOSERINE ON GROowTH OF Lactobacillus 
= arabinosus 17-5 
Incubated 22 hours at 30° 
Amount of material added 
y-Pantoylisoserine* Calcium Galvanometer 
ids. (Sodium salt) pantothenate readingt 
0 0.0 7.0 
10 0. 11.5 
100 0.0 11.7 
1000 0.0 15.2 
10000 0.0 22.0 
0 0.2 91.2 
30 0.2 76.0 
100 0.2 36.0 
oe, 800 0.2 22.0 
mes 1000 0.2 13.5 
3000 0.2 19.5 
nly 30000 0.2 20.0 


Prone from dl-pantolactone and sodium salt 
hing | +A measure of culture turbidity; distilled water reads 

ero, An Opaque object 100. 
and fm udueed by pantothenic acid was readily inhibited by 
con- fm ue compound to the level corresponding to its own 
d. timulatory effect, but not further. In all cases of 
dinf™this type, inhibition was almost complete before 
r to™™mstinulation by the antimetabolite became apparent. 
tion MM This “double action” has been previously noted for 
\-pantoyl-B-aminoisobutyrie acid;’ if confirmed with 
in- the purified compounds, it would be of some theo- 
sent. etical importance. Also of interest are the relative 
ani-@™m concentrations of the antimetabolite required to pro- 
yl-4+ duce half and complete inhibition of the various or- 
Lew (Table 1). With Leuconostoc mesenteroides, 
lightly more than twice as much of any given com- 
jound is required for complete inhibition as is re- 
quired for half-maximum inhibition, with most of the 


PREPARATION OF SHARK CHONDRO- 
CRANIA FOR CLASS USE 
| IN connection with the study of the shark in courses 
general zoology or comparative anatomy, a careful 
“amination of the cranium is desirable. The usual 
uethod of storing cleared crania for this purpose in 
‘malin or alcohol leads to a high rate of destruction 
it the specimens because the cartilaginous material 
"mains very fragile. To overcome this difficulty the 
miter has developed the following method which has 
en used successfully at the University of California. 
Heads of sharks are severed from the body and 
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other organisms, considerably more than this excess is 
required for complete inhibition. 
In Table 3 are listed the most effective antimetabo- 


TABLE 3 


EFFECTIVE GROWTH-INHIBITORY ANALOGUES OF PANTOTHENIC 
ACID FOR VARIOUS MICROORGANISMS 
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Molar inhibition 


Organism Inhibitor ratio for maximum 
inhibition* 
Leuconostoc Pantothenyl alcohol 175-—350+ 
mesenteroides 
P-60 N-Pantoyl-4-amino- 300 
2-butanol 
Lactobacillus N-Pantoyltaurine?, 500-1000; 
arabinosus 
17-5 750 
butyric acid 
Lactobacillus casei N-Pantoyl-f-amino- 125-2507 
butyric acid 
N-pantoyl-f-amino- 1000 
sobutyrie acid 
Lactobacillus N-Pantoyl-8-amino- 5000 
fermentum butyric acid 


* Determined or calculated on the basis of amino com- 
ound (racemic if asymmetric) condensed with (-)-panto- 
a indicate values found under varying conditions. 
lites which interfere with pantothenic acid metabolism 
for a variety of organisms. In each of these, the 
pantoyl moiety of the pantothenic acid molecule is 
present intact; variation is in the remainder of the 
molecule. It has been shown? * that only those com- 
pounds derived from (-)pantolactone show inhibitory 
action, and the molar inhibition ratios have been cal- 
culated on this basis. In each of the compounds re- 
ported herein, the amino compound condensed with 
the lactone contained an asymmetrie carbon atom; 
hence, two stereoisomers would be formed which might 
differ in their physiological action. Preparation of 
the two stereoisomeric forms of N-pantoy]-b-amino- 
butyrie acid is in progress to settle this point. 
WILuiAM SHIVE 
Esmonp E. SNELL 


THE UNIVERSITY OF TEXAS, BIOCHEMICAL 
INSTITUTE, AND THE CLAYTON FOUNDATION 
FOR RESEARCH, AUSTIN 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


plaeed into hot but not boiling tap water (about 60° 
C) for from one half to two hours. Then the heads 
are roughly cleaned by hand; the skin, the visceral 
skeleton and most of the muscles are thus removed. 
The partially cleaned crania are then placed into a 
fresh quantity of hot water and after another half 
hour they are vigorously shaken out. Small frag- 
ments of tissues still adhering to the crania are then 
blown off by directing intermittent jets of compressed 
air (35 pounds pressure was found satisfactory) 
through a fine nozzle over the surface of the ecrania. 

The meticulously clean crania are then dehydrated 
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by passing them through 30 per ecent., 50 per cent., 80 
per cent. and 95 per cent. alcohol, allowing 24 hours in 
each. After two changes of 95 per cent. alcohol the 
crania are left for three days in absolute alcohol, for 
three days in a mixture of alcohol and toluol, and, 
finally, in pure toluol until completely clear. Next, 
the crania are transferred into a melted mixture of 
one quarter paraffin and three quarters toluol, where 
they remain for 2 days. They are then transferred 
into a similar mixture consisting of one half paraffin 
and one half toluol; after another 2 days they are 
placed into a mixture of three quarters paraffin and 
one quarter toluol. Again after 2 days they are trans- 
ferred into melted pure paraffin for 3 days. Finally 
they are placed into fresh paraffin for an additional 
3 days or more. If large numbers of crania are 
treated, a third and even a fourth change of pure 
paraffin may be necessary. 

This slow method of infiltration was found to be 
necessary, as comparatively large quantities of the 
preceding liquids are always carried along with the 
erania, thus leading to a comparatively rapid dilution 
of the more concentrated solutions; this in turn yields 
very unsatisfactory results, such as incompletely infil- 
trated specimens, shrivelled and distorted crania, ete. 

When infiltration is completed the crania are re- 
moved from the paraffin and permitted to drip off all 
excess paraffin onto paper towels placed on the top 
of the steam radiator. This latter procedure needs 
careful supervision in order to assure freedom from 
paraffin of all foramina and at the same time prevent 
complete loss of the infiltrated paraffin. The finished 
crania are then placed on a layer of non-absorbent 
cotton in individual boxes. _ 

The foregoing procedure has been applied with 
equal suecess to the crania of several species of 
sharks, namely Squalus suckleyi Gill, Mustelus cali- 
fornicus Gill, Triakis semifasciatum Girard and 
Heptanchus maculatus (Ayres). The only difference 
found was that the crania of the last-named species 
require approximately double the time intervals indi- 
cated above to insure complete infiltration. 

The spinal column of sharks may be cleaned in the 
manner described for the’crania; except that great 
care must be exercised in the hot-water treatment. If 
the spinal column is left but a few minutes too long, 
the interdorsal arches will fall out. No time can be 
specified, as it seems to depend, possibly, on the age 
of the shark. However, it was found that satisfac- 
torily clean specimens are obtained even if not all 
adhering muscles can be blown off, since these fibers 
may be picked away readily with forceps after com- 
pleted infiltration with paraffin, before cooling off of 
the specimen. 

The same procedure is followed in infiltration of 
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the spinal columns as indicated for the erania, The 
spinal column is broken into pieces about four inche 
long. After completed infiltration a lateral portioy 
extending over three to four vertebrae is remoyeg 
at one end of the piece of column, exposing a sagitta] 
view of the vertebrae. At the other end of the Piece 


of column a transverse section is made through the | 
These operations may be | 


middle of a vertebra. 
executed with a sealpel or razor blade. However, if 
large numbers of such pieces must be prepared, the 
work may be speeded up by using a power jigsaw. 
It was found that a very slow speed and a fine blade 
yield best results. The saw marks are easily removed 
by shaving off the exposed surface layer with a sharp 
scalpel. The student may be given a portion of spinal 
column from the trunk region and a portion from the 
tail region. If it appears desirable, sections through 
the cranium may be cut also on the jigsaw. 


R. SToHLER 
DEPARTMENT OF ZOOLOGY, 
UNIVERSITY OF CALIFORNIA, 
BERKELEY 


A METHOD FOR MEASURING THE EFFECTS 
OF ACID BEVERAGES ON THE TEETH 
OF SMALL LABORATORY ANIMALS! 


In the course of studying the in vivo effects of] 


various acid beverages (cola drinks, synthetic lemon. 
ade, ete.) on the molars of rats, it became necessary 
to devise a rapid, reliable method for evaluating the 
degree of destruction of the enamel. McClure? has 
used the weights of the molars, dried at 110° C., as an 
index of enamel destruction. We have found, hov- 
ever, that considerable differences (sometimes greater 
than 20 per cent.) may occur in the weights of com- 
parable molars from rats of the same litter and sex. 
Accordingly, a simple but accurate scoring system 


has been worked out based on the appearance under§ 


the dissecting microscope (about x15) of the lingual 
surfaces of the molars. This procedure has been 
found to apply equally well to other small laboratory 
animals, such as the hamster. 

After the animals have been killed the heads are 
autoclaved at 115° C. for 20:to 30:minutes to soften 
the flesh. The jaws are then easily removed and 
cleaned, after which the extent of acid damage t 
each molar is evaluated according to the following 
criteria : 

No effect 


0 
High polish of lingual enamel vo } 
Slight etching of lingual enamel 
1 The opinions and views set forth in this article ar 


those of the writers and are not to be considered as T™ 
flecting the policies of the Navy Department. 


2F. J. MeClure, Jour. Nutrition, 26: 251-259, 1943. | 
3 J. 8. Restarski, R. A. Gortner, Jr., and C. M. McCay 
Jour. Am. Dent. Asn., 32: 668-675, 1945. 


(cTOBER 


Mild 
of 8 
Moder 
ing 
Severe 
ridg 
post 
Almos' 
defi 
face 
desti 


With 
tinguish 
wethod 
the hand 

After 
determin 
for the 1 
diects 0 
latter 
ertain 
yolars 
bth jay 
seater 

Fig. 1 


Fig. 1, 
tion by ac 


ulerogra 
wandibul 


CONT 


Iy an 
the full 
inuity in 

In stre 
uinology 
Nerard 
than a bi 
lites biol 


= 
0} 
= 

q 
j 
tee 
1 
Alex E 
| 


TS 


19, 1945 


Mild destruetion of lingual enamel, with evidence 
of slight ridge formation at gingival margin .... 3 
Moderate destruction of lingual enamel, with ridg- 
ing more definite and some exposure of dentin 4 
severe destruction of lingual enamel, with marked 
ridge at gingival margin, and appreciable ex- 
Almost complete destruction of lingual enamel with 
definite evidence of destruction on other sur- 
faces, and marked exposure of dentin with some 


6 


With very little study, one is able to readily dis- 
inguish between the different categories, so that this 
wethod of grading has given reproducible results in 
the hands of different observers. 

After appraising the individual molars, one can 
jetermine the average tooth score for the animal or 
for the upper and lower jaws separately. When the 
diects of different acids are being compared, the 
litter system is frequently more revealing because 
ertain acids seem to attack the upper and lower 
wlars in different degrees—some affect the molars of 
wth jaws fairly equally, while others produce far 
neater damage to the lowers than to the uppers. 

Fig. 1 shows a series of tracings made from photo- 


‘fia. 1. Rat molars showing various stages of destrue- 
‘ion by acid beverages. 


uierographs of ground sections of seven typical 
wwndibular rat first molars depicting the various 
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stages of enamel destruction described above. As 
the tooth seore increases, the progressive loss of lin- 
gual enamel above the gum line is readily observed. 
In molars 5 and 6, mild to moderate destruction of 
dentin on the lingual and occlusal surfaces is appar- 
ent. 

To further substantiate the suitability of the visual 
grading system, the enamel content of several com- 
plete sets of molars from rats exhibiting varying 
degrees of gross enamel destruction was determined 
using the dentin-enamel separation procedure of 
Manly and Hodge.* The data in Table 1 show that 
as the average tooth score increases, the percentage 
of enamel in the teeth decreases. 


TABLE 1 


PERCENTAGE OF ENAMEL IN DrIED Rat MOLARS COMPARED 
WITH THE AVERAGE TOOTH SCORE DETERMINED BY THE 
VISUAL GRADING SYSTEM 


Percentage of enamel in molars 


No. of Average molar 
analyses score Range Average 
6 0 22.1-23.3 22.7 
3 1.1-1.9 22.5-24.7 23.6 
2 2.4-2.5 21.1-22.8 21.9 
3 3.1-3.3 17.9-19.5 18.9 
4 3.4-3.6 17.3-19.0 17.8 


The application of this method to the study of 
tooth-decalcifying properties of specific beverages is 
being reported elsewhere. 

J. S. REsTARSKI, 
Commander, (DC), USN 
R. A. GortTNER, JR., 
Lieutenant (jg), H(S), USNR 
C. M. McCay, 
Lt. Commander, H(S), USNR 

NAVAL MEDICAL RESEARCH INSTITUTE, 

NATIONAL NAVAL MEDICAL CENTER, 
BETHESDA, Mp. 


DISCUSSION 


CONTINUITY AND DISCONTINUITY IN 
EVOLUTION 

Iv an earlier article! describing the concept of 
utegrative levels, I indicated that its value lies in 
he full recognition of both continuity and discon- 
linuity in evolution. 

in stressing the need for special techniques, ter- 
nology and laws at the social level, I did not, as 
and Emerson? assert, “isolate completely 
“erything human from the rest of nature,” any more 
tan a biologist denies chemical laws when he formu- 
“les biological concepts like natural selection. Man 


‘Alex B. Novikoff, ScIENCE, 101: 209-215, 1945. 


Be W. Gerard and Alfred E. Emerson, ScreNcE, 101: 
1945, 


has much in common with other organisms. The 
closer an organism’s sensory, integrative and reactive 
capacities are to man’s the more we can learn from 
it about human behavior.® 

Yet caution must be exercised in applying general 
biological laws to man’s behavior. To understand 
man, attention must be centered on those qualities 
which make him unique. Man, alone of all organ- 
isms, possesses a culture which embodies his historical 
experience and which imposes basic patterns on his 


4R. S. Manly and H. C. Hodge, Jour. Dent. Res., 18: 
133-141, 1939. 

3 Joseph Needham, Science and Society, 6, p. 375, 1942, 
has written, ‘‘social insects . . . differ so severely from 
the primates in their morphology that they have less to 
teach us than is often supposed.’’ 
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exceptionally plastic behavior. His social environ- 
ment is determined culturally in large part and not 
purely biologically as in other animal “societies.’’ 
In meeting his needs, man acts upon nature with tools 
he designs and produces, and his activity constantly 
expands his ability to adapt himself-to the environ- 
ment and the environment to him. As his technology 
develops, his social relations and behavior undergo 
change. It is the continuous interplay between bio- 
logical and cultural influences which determines an 
individual’s personality and behavior. 

Gerard and Emerson’s verbal equation of the “di- 
rection” of organic evolution and the “plan” of a 
lion stalking his prey with what I called “planned 
activity of men” ignores the unique prevision in- 
volved in man’s planning. Whatever the lion’s in- 
tent, it is not the reasoned plan of the framers of a 
Constitution. The influence of the lion’s behavior on 
evolution is not the issue; did the lion plan this in- 
fluence? 

Philosophers have long shown the fallacy of argu- 
ing that because there is apparent design in animate 
nature, an intelligent designer exists. Conversely, 
the lack of design or visible plan in human history 
may not legitimately be taken to mean the absence of 
underlying intelligent planning by men. The be- 
havior of the individuals who collectively make his- 
tory is purposeful, planned behavior. The outcome 
of this planned activity may not often resemble the 
initial plans because every social event involves the 
interactions of many individuals and groups with 
actions beyond the control, and often the prediction, 
of the individual. 

Recent developments indicate that social outcome 
will tend to resemble plans more closely than it has 
in the past. Society’s control over nature, as shown 
by its productive capacity, is increasing. Social 
science is steadily growing in maturity. Planning is 
beeoming a cooperative process in which increasing 
numbers of men participate. As these prospects for 
valid and effective planning are realized, there will 
be a fuller utilization of the peculiarly human ability 
to substitute consciously directed forces for blind 
unconscious forces such as operate in biological evo- 
lution. 

Gerard and Emerson contend that natural selection 
operates at both biological and sociological levels. 
As generally understood, natural selection involves 
selective action on genotypes, with the non-perpetua- 
tion of those producing unfavorable reactions to the 
environment. It undoubtedly played a decisive part 
in man’s evolution and his attainment of the position 


4 Cf. Lawrence K. Frank, Scientific Monthly, 56: 344- 
357, 1943; and Bernhard J. Stern, Social Forces, 8: 264- 
271, 1929. 
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of dominance in nature. In the process, the survival 
value of man’s group relations was probably yery 
significant. But changes occurring in human group 
relations as society developed have been due to ql. 
tural-social causes and not to biological change. They 
have been much too rapid to be dependent upoy 
natural selection. While in the last several centurie, 
there has been much social change, natural selection 
has caused little, if any, correlated change in may’, 
genotypes. Social survival value, both on an indj. 
vidual and population level, has not corresponded 
with biological survival value. 

Gerard and Emerson’s failure to give due impor. 
tance to the qualitative differences between the bio. 
logical and sociological levels is also apparent whey 
they: (1) remove the well-established connotations 
of the word “purpose” and make it a synonym for 
“function” or “adaptive significance”®; (2) make 
the word “cooperation” so broad as to lose all specific 
meaning and then use the extent of “cooperation” be. 
tween parts and whole as the criterion of both biolog- 
ical and social progress; (3) use the facts of conver- 
gent evolution within the biological level to support 
Gerard’s far-fetched analogies between biological and 
social processes; (4) object to my attempt to narrow 
the meaning of the word “social” or “sociological” 
so as to distinguish between human societies and those 
of other animals®; and (5) deseribe both organisms 
and societies as “living systems” and use the term 
“autocatalysis” for such dissimilar processes as gene 
duplication and learning. 

To-day, when the fact of evolution is generally ac- 
cepted, underemphasis of the discontinuity of the 
levels through which matter develops may impede our 
understanding perhaps as much as did the denial ot 
continuity a century ago. 

ALEX B. Novikorr 


DEPARTMENT OF BIOLOGY, 
BROOKLYN COLLEGE 


TOXICITY OF NEMATODE INFESTED 
CHEWINGS FESCUE SEED 


DurinG the winter of 1943-44 it was observed by 
the Department of Veterinary Medicine of the Ore- 
gon State College that losses occurred among sheep 
consuming a certain lot of 1943 Chewings fescue 
(Festuca rubra, commutata) screenings. Some of the 
implicated material was obtained by the author dur 
ing the following summer, stored at room temper 
ture, and used since then for the experiments referred 


5 Cf. R. M. Maclver, ‘‘Social Causation,’’ pp. 13-4 
Boston, 1942. 

6 For the need for such distinction see W. M. Wheelet 
in ‘‘Human Biology and Racial Welfare,’’ ed. 
Cowdry, p. 141, p. 150. New York, 1930: David Kats, 
‘Animals and Men,’’ p. 250. London, 1937; Lawren 
K. Frank, op. cit.; R. M. Maelver, op. cit. 
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tp below. The screenings were essentially free from 
joxious Weed seeds and from ergot sclerotia. 

Experiments were initiated to determine the suit- 
bility of rats as a means of tracing the causative 
went. It was definitely established in July, 1944, 
that the material in question contained something 
rhich is highly toxie to rats. Sixty parts of normal 
jock ration mixed with forty parts of powdered 
yreenings killed rats in an average of about ten days. 
Subsequent experiments have involved a study of the 
ymptoms produced at different levels of intake and 
,search for the causative factor. 

The symptoms observed varied with individual ani- 
nals and with the level at which the toxic material 
ms fed. Frequently observed symptoms in rats 
were : 

(1) Incoordination to complete paralysis of rear 
quarters. 

(2) Extreme swelling and discoloration (dark red) 
if usually one rear leg only, frequently followed by 
doughing of affected tissues. 

(3) Dark blue discoloration of tails, frequently 
followed by tail eating. 

(4) Extensive tissue hemorrhages. 

Preliminary experiments with 2-week-old chicks in- 
licate that they are even more sensitive to the toxic 
naterial than are rats. 

No decrease in toxicity has been observed in screen- 
ings stored at room temperature since July, 1944. 
The toxie factor is largely insoluble in ethyl ether and 
in petroleum ether but is largely, if not entirely con- 
ined in boiling aleohol extracts. Results obtained to 
date with several lots of screenings fed to over 150 
nts, strongly suggest a causal relationship between 
loxicity and the degree of nematode (Anguina 
wrostis) infestation of the fescue seed. 


J. R. Haase 
OREGON STATE COLLEGE 


SIGNIFICANCE OF NEGATIVE RESULTS IN 
SMALL SAMPLES 
Ar the recent Gibson Island Conference on Cancer, 
ports were made on the failure to cause regression 
of tumors by the use of various chemotherapeutic 
gents. It was stated that from 10 to 25 animals 
Were used in each experiment. The question was 
raised whether such numbers were always adequate 
test therapeutic effect, particularly since, in cancer, 
te effectiveness of as little as 10 per cent. may 
have practical importance. The reply made was 
that the types of tumor employed never regress 
‘pontaneously and consequently regression in even 
‘e animal would be highly significant. During the 
discussion it appeared that other investigators were 
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following this line of reasoning. It seems desirable, 
therefore, to point out that while a single positive 
result in a small group of animals bearing tumors 
which do not regress spontaneously would be signifi- 
cant, in the sense that it would lead to further testing, 
the converse is not true, i.e., failure to observe a 
single regression in 10 to 25 animals does not always 
conclusively demonstrate the absence of therapeutic 
power. If a therapy were capable of causing 10 
per cent. regressions, then, in samples of 25 animals, 
no regressions might be observed by chance in .90?° 
or 7 out of a hundred trials. One may question 
whether a possibility as important as effective cancer 
therapy should be dismissed with so high a margin 
of error. 

Following the convention of considering a chance 
probability of over .05 as too great to be reliable, 
Table 1 states the various sizes of sample (n) for 
which the probability of no successes would be .05, 
for various values of true effectiveness (p). 


TABLE 1 


PROBABILITY OF NO SUCCESSES = .05 = (1—p)" For VARIOUS 
VALUES OF p AND n 


D 10 15 20 25 320 4.45 
n 2384 18° «#10 8 6 5 4 
(to nearest whole number) 


In experiments with groups of 10 animals one 
might easily miss chemotherapeutic agents which had 
an effectiveness of less than 25 per cent. This is, 
of course, elementary probability, but it is of interest 
that in this instance the considerations of elementary 
probability may have been ignored because of failure 
to distinguish between the significance of a single 
positive result not noted before and the significance 
of the absence of this result. The crucial experiment 
when successful may be conclusive, but, if it is unsue- 
cessful, one must still ask whether the experiment as 
performed allowed the positive event sufficient oppor- 
tunity to oceur. Since we are about to witness great - 
activity in the field of experimental chemotherapy of 
cancer, it is to be hoped that none of this work will 
be rendered inconclusive on such well-recognized 
grounds. 

Morton L. Levin 
HYMAN GOLDSTEIN 
DIVISION oF CANCER CONTROL, 
New York STATE DEPARTMENT OF HEALTH 


THE RUMBLING OF’ THUNDER 
THE rumbling of thunder certainly does not arise 
from any single cause. Among possible causes Hum- 
phreys? lists (a) inequalities in the distance from the 


1W. J. Humphreys, ‘‘Physies of the Air,’’? MeGraw- 
Hill, ed. 3, pp. 379, 441. 1940. - 
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ohserver to various points in the path of the light- 
ning; (b) crookedness of the path; (c) succession of 
discharges; and (d) reflection. 

On the morning of August 30, 1945, there was in 
Northampton, Massachusetts, a thunder storm in 
which there was very little noticeable lightning, and 
the number of sharp claps of thunder was small, but 
the sky was very dark, and there was an irregular 
rumbling that was sometimes loud and was almost 
incessant. In this case there must have been many 
discharges—probably along many different paths, oc- 
eurring at varying intervals of time, and perhaps 
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THE THEORY OF RESONANCE 


The Theory of Resonance and its Application to Or- 
ganic Chemistry. By GrorGE WILLARD WHELAND. 
14.5 x 21.5 em. Illustrated. vi+316 pages. New 
York, N. Y.: John Wiley and Sons, Ine. 1944. 
$4.50. 


Frew chemists are better equipped to write a book 
on “The Theory of Resonance and its Application to 
Organic Chemistry” than Wheland, who has made 
notable contributions to both organic chemistry and 
quantum mechanical resonance. It is no easy task 
to write the first monograph about a theory, the 
' applications of which are growing steadily and ex- 
tending into all branches of organic chemistry. The 
book of Wheland is a conspicuous success and should 
be read by all scientists interested in the new con- 
eepts of organic chemistry. The author has divided 
the material into eight chapters, which are very well 
organized, and has presented it in a simple and clear 
style without going into the actual mathematical e¢al- 
eulations, but also without any oversimplifications. 

In the first chapter the meaning and significance 
ef resonance are explained, and conditions are de- 
fined under which resonance occurs. In this chapter 
also is the amusing but very fitting analogy between 
a resonance hybrid and a mule, which is not “a horse 
part of the time and a donkey the rest of the time. 
Instead it means that a mule is a new kind of animal, 
neither horse nor donkey, but intermediate between 
the two and partaking to some extent of the character 
of each.” This picture should prove quite useful in 
explaining the meaning of resonance to first-year or- 
ganic chemistry students who still very often associate 
resonance with the vague notion of an equilibrium of 
independent compounds. 

After a short discussion of the different types of 
valence in the second chapter, resonance energy is 
taken up in the third. Some of the values recorded 
for the resonance energies are admittedly different 
from values reported elsewhere (usually somewhat 
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VoL. 102, No. 26: 
along paths that were not as long as when there ar 
vivid flashes of lightning and sharp claps of thunde oualita 
Perhaps such a case is really included under (c) i Hwa 
the list of causes given by Humphreys, although }j 1945. 
emphasis seems to be on successive discharges alon 
a single path. Is it not entirely possible that succes D mE 
sive discharges along a considerable number of gh, it of, 
paths in different parts of the cloud may often me 1 
count for a part of the rumbling? see 
ARTHUR TABER Jongg ator 
SmitH COLLEGE ame 
positive 
Notable 
is accol 
HCl, a | 
higher), but the chapter is particularly valuable }y Canta’ 
cause of the inclusion of detailed formulae ay N a ic 
methods by which resonance energies can be coy ecipit 
puted from thermochemical data and from Pauling r ae 
values for the bond energies and because of the crit ite 
cal statements made about the importance of the di : all us 
ferent methods. Steric effects of resonance, resonan( In ge 
and dipole moments, and resonance and molecul; wrticul 
spectra are discussed in the following chapters, ud. 
the last two of which the physical basis of dipo Resii 
moments and spectroscopy is explained in simp 
terms. The last two chapters, on resonance al 
chemical equilibrium, and resonance and chemical 
action, are possibly the best ones, and also the ong A 
most likely to be of greatest actual interest to tife Sto: 
organic chemist, for whose benefit the book is writta™ mick 
primarily. Problems such as acid and base strengti mont 
free radicals, tautomerism, addition to olefinie doub tue 


bonds and the carbonyl group, aromatic substitutio 
and others are discussed in the light of resonan¢ 
Not only known interpretations are presented in the 
two chapters, but many original and unpublish¢ 
ideas are expressed on questions of current intere 


propriet: 
for 
uareer fy 
The s¢ 


Stoni 
and controversy. This makes the two chapters pa — 
ticularly interesting and stimulating; they conta en 


quite a number of suggestions for future research. 

The problems of hyperconjugation and steric } 
hibition of resonance are scattered throughout t 
book and may, after some future research in th 
two fields, warrant two special chapters in a lat 
edition. An appendix, containing all interatomic 4 
tances determined before June, 1943, is a useful ade 
tion. 

The book is not beyond the comprehension of 
senior or first-year graduate student, and will ¢¢ 
tainly be read with pleasure by students, teachers 2 
research workers. It is a most welcome addition 
every scientific library. 
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QUALITATIVE ANALYSIS 


Qualitative Analysis, A Brief Outline. By H. N. 
Homes. viit52 pp. The Macmillan Company. 
1945. $1.00. 


Dr. HoumEs’s little volume adds another to the long 
ist of outlines on qualitative analysis which has 
own into an eloquent plea for the return of qualita- 
ire to the field of analytical chemistry. In common 
yith similar outlines, the procedure may operate satis- 
‘ctorily on relatively concentrated solutions; at the 
ame time, some of the confirmatory tests will yield 
ysitive results with many distilled water supplies. 
\otable examples: on page 3, dissolution of sample 
3 accomplished by evaporating with concentrated 
ACl, a procedure nearly certain to volatilize trivalent 
ysenie; on page 5, H.S precipitation takes place in 
3N acid, under conditions certainly not designed to 
precipitate quinquevalent arsenic; on page 13, dithi- 
wue is used as a confirmatory test for lead, a test 
sensitive that lead would almost certainly be found 
n all unknowns. 

In general, it can be said that the outline is not 


VES 


*S; Wild. Many instructors may find the brevity and con- 
seness to be advantageous. 

FREDERICK R. DUKE 
Pall 
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A COUNTRY MEDICAL COLLEGE 


The Story of a Country Medical College. 
mick C. Warts. 213 pp. 9 illustrations. 
mont Historical Society, Montpelier. 1945. 


THE Medical College at Woodstock, Vt., was a 
proprietary school founded in 1826 which lived hap- 
ly for thirty-six years. Dr. Waite describes its 
ureer from birth to death. 

The school was founded by Dr. Joseph A. Gallup, 
ii Stonington, Conn. It started unpretentiously in 
mie Eagle Hotel facing the Woodstock Common; 
jresently moved westward into a “commodious brick 
milding in a very eligible situation” on the edge of 
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ri¢ 1 
at t lte village; was twice married—to speak figuratively 
to the Waterville College of Maine and once 


» Middlebury College of Vermont; and since neither 
ition proved satisfactory, ended its days in indepen- 
lt bachelordom as they were begun. 

Dr. Waite gives a delightful deseription of Dr. 
‘allup and of how he came to establish a medical 
*hool, and shows how medical schools such as this 
iled a useful purpose for a time but were doomed to 
iolescence as cities grew, as means of communica- 
‘tn advaneed and, about all, as the belief became 
m“blished that clinical teaching at the bedside is an 
“ential part of medical education. 
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Dr. Waite also has performed a remarkable feat 
in the way of biographical labor. He has made a 
complete and aceurate record of every one who had 
anything to do with the school—trustees, students and 
faculty—ineluding the peripatetic professors. As 
they wandered over the country from school to school 
they helped to lay enduring cornerstones on which 
medical education of the future was to grow; an 
account of any of them is valuable. 

As the story of this small medical college unfolds, 
it makes good reading. The book deserves popularity. 

REGINALD Fitz 


CLIMATE 


Climate and the Energy of Nations. By S. F. 
M4aRKHAM. x+236 pp. New York: Oxford Uni- 
versity Press. 1944. $3.50. 


THE first section of the book deals with the his- 
tory of civilization and culture in relation to celi- 
mate, which latter appears, in the author’s opinion, 
to be the mightiest factor influencing human devel- 
opment. 

First climatic changes within historical times are 
discussed and their eventual influence on man. The 
author, as a critical investigator, declines exagger- 
ated estimates and must be commended for pointing 
out the progressive deterioration of the soil result- 
ing from abuse and neglect. The discrimination be- 
tween these processes and the effects of hypotheti- 
eally assumed recent climatic changes is difficult. 
The average spatial distribution of climatie charac- 
teristics, i.e., temperature and humidity, should 
yield the key. The author hints also at radiation, 
sunshine and wind, but makes little use of the avail- 
able data because of the great complication, which 
arises if the number of factors, simultaneously con- 
sidered, is increased. Speaking of radiation effects 
the author points to temperatures read from a 
thermometer, “when exposed to the rays of the mid- 
day sun.” Such readings have, however, no scien- 
tific value. But this ineorrectness is unimportant 
in view of the purpose of the book. 

As the result of various bioclimatological inves- 
tigations and of his own experience (gathered dur- 
ing widespread travels around the earth) the author 
coneludes that “men work harder and more effi- 
ciently” when indoor temperatures are above 60° F 
and below 76° and relative humidities are between 
40 per cent. and 70. The ideal outdoor climate is 
identically limited. Some allowance is made for 
clothing. In tropical regions the ideal temperature 
has to be somewhat lower on account of a special 
intensity of direct radiation. (Dubitable according 
to observations on Java, discussed by H. P. Ber- 
lage.) Altogether “early civilizations would have 
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had their birth and infancy slightly to the south of 
the 70° annual isotherm.” In the section “Climate 
and History” a map shows an area from Egypt to 
India, with the course of the 70°-isotherm in rather 
rough strokes. Inserted names of ‘countries and 
places indicate the spatial relations between the old 
high civilizations and the 70°-isotherm. 

Starting from this map the essential historic part 
' of the book discusses Egypt and India, Greece and 
Rome, Arabia and Islam, Spain and Portugal, Early 
Civilizations in America, China. This chapter is 
very attractive, full of interesting ideas and items 
not so well known. There it is demonstrated how 
close to the band of the 70° annual isotherm the old 
civilizations were developed. Culture was bound 
to an ideal climate, “where men neither shiver nor 
perspire when at rest.” This definition of an ideal 
climate in relation to men is one of the fundamental 
ideas which run through the pages. As long as 
mankind was unable to control efficaciously climatic 
influences by clothing and heating devices colder 
climates caused a bitter struggle for life, disadvan- 
tageous for the development of philosophy, art and 
seience. In hot and humid climates thinking and 
working are difficult too. Thus, an optimum zone 
for ancient cultures might exist, although there was 
not a zone of ideal climate. The Mediterranean 
climate, e.g., is not at all ideal in summer. There 
it is terribly hot, low water supply, plenty of mos- 
quitoes at nightfall, malaria (tropica), dysentery, 
ete, Even Italy has not an ideal climate. Whoever 
stood on the slopes of Monte Vesuvio in August 
has “perspired” although “at rest,’ and Goethe has 
“shivered” in Rome’s winter in spite of braziers. 

This brazier, one of the primitive heating devices, 
leads to the history of climatic controls discussed in 
the chapter, “The Coal Civilization.” When climatic 
control set in, civilizations shifted to cooler regions. 
At the end of this chapter the author summarizes: 
“Throughout history it might be said that civiliza- 
tions developed where a people enjoy for the moment 
the best natural climate and have the greatest con- 
trol over it. . . .” Control over climate is, in the 
author’s opinion, the first and fundamental factor 
which enables a nation to obtain and hold the 
hegemony. The reviewer cannot fully agree in this 
respect. Would it not be more intelligible to assume 
that a Roman Empire when arrived at hegemony 
developed intelligent and liberal statesmen who cre- 
ated thousands of artificially heated public baths and 
other excellent social institutions. 

The second section deals with different statistics 
characterizing, first, the climate itself, second the 
“energy” of different nations, estimated by various 
tests. This part contains individual ideas as well 
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as facts and statements of general interest, yp, 
comparison average temperatures and  relatiy 
humidities for whole countries are needed. For thi 


purpose a sort of settlement-averages are computed, = 
“...in assessing the climate of Australia as 
factor in human energy, it would be absurd to tad ~~ 
one record from the extreme north, and others fyo,jmm Scien?! 
the extreme east . . . since the bulk of the popul, iy 
tion is concentrated on the southeastern seaboarjil gpitua 
I have therefore taken the six largest cities... | Hug! 
From these the average temperatures and humid 
ties are taken and an arithmetical mean, weightej Seienti 
according to the population is calculated. Append 
I gives a long valuable list of these country ayer Abre 
ages. The national energy is tested by means of < 
(1) death rates, (2) infantile mortality, (3) nationamm 5" 
income per head, (4) percentage of world trade re special 


duced to ten millions population. The results fro The 
these tests yield a ranking list of countries, whic toni 


is headed by New Zealand and Australia. “Thi ep 
list of leaders is in striking agreement with the lig Stra 
of countries... having an almost ideal sumne roe 
and easily controlled spring, autumn and winter . . hig 
and have sufficient supplies of coal or electricity t The 
make heating methods accessible to their inhabitan tt 
at reasonable prices.” This is the main result fro: Acti 
objective statistics. The “Poor White” problem i tal 2 
also reduced to climatic influences. pod 
Chapters XI, XII, XIII give applications of th Pra’ 
methods in question to the British Isles and th kes 
United States. A 75°-isotherm divides the Unite ae 
States into a northern portion (ineluding Califo! prs 
nia) and a southern portion. Different maps sho Dav 
that infantile mortality is smaller, intelligence test — 
are higher, per capita income is greater in ‘! 
northern portion. Naturally, there are some devi 
tions and exceptions from this distribution, but 
is interesting to note that, on the whole, it is possibl 
for the author to give a survey of civilization frot 
a climatological standpoint. In 1 
“Air-conditioning” and “What of the Futura] the x 
conelude the book, which is perhaps not a book MM briefly 
current sense. It is much more an interesting IMM to the 
vestigation in book form, an investigation with weal lative 
and strong sides but always supported by good idea the V; 
and much enthusiasm. less F 
V. Conrad the se 
CAMBRIDGE, MASs. sues j 
specifi 
BOOKS RECEIVED 
COMMITTEE ON Postwar Tax Poricy. A Tax Progr 
for a Solvent America. Pp. x+278. The Ron chang 
Press Company. $3.00. 1945. biolog 
RUSSELL, HENRY NorRIS, RAYMOND DUGAN al 
JOHN ‘QUINCY STEWART. Astronomy; A Revision ¢ 
Young’s Manual of Astronomy; Volume I, The Sol AM) 
System. Revised Edition. Illustrated. Pp. xi + 470 A 


1945. 


xxi, Ginn and Company. $3.00. 
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